Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



r 






3 2044 096 994 108 



HARVARD COLLEGE 
LIBRARY 




THE ESSEX INSTITUTE 
TEXT-BOOK COLLECTION 



GIFT OF 

GEORGE ARTHUR PLIMPTON 

OF NEW YORK 

JANUARY IS, 19M 



^^^1 



ADAMS'S NEW ARITHMETIC. 

ARITHMETIC, 

IN WHICH THE 

PRINCIPLES OP OPERATING BY NUMBERS 

ARE 



AJTD 



COMBINING THE ADTANTAG fiS 

TQ BE DERIVED BOTH rXOM 

THE INDUCTIVE AND SYNTHETIC 
MODE OF INSTRUCTING: 

THE WHOLE 

MADE FAMILIAR BY A GREAT VARIETY OF USEFUL AND INTER 
ESTING EXAMPLES, CALCULATED AT ONCE TO l^INGAGE 
THE PUPIL IN fRE STUDY, AND TO GIVE HIM A 
FULL KNOWLEIK^ OF FIGURES EN THEIR 
APPLICATION TO ALL THE PRAC- 
TICAL PURPOSES OF 
LIFE. 



DESIOITED FOR THE USE Or 

SCHOOLS AND ACADEMIES 

IK THE UKITED STATES. 



BY DANIEL ADAMS, ]# D. 

AUTHOR or THE SCHOLAR'S ARITHMETIC, SCHOOL OBOOR4PHT* 



KEENE, N. H. 

PUBLisiir.D BV J. v J. w pre:\tiss. 



I 



eAojuo. ^ u^. ^<^.\\^ 



ail » • f 

fifiOME AKIHbR PLi&fPUM 

DISTRICT OF NEW-HAMPSHIRE. 

jyutiet Clerk'9 Office, 

Bt it remembered. That on the eighteenth day of September, A. D. 1827, in the GQy 
■econd jear of the Independence of the United States of Anierica,l>anie< Jidanu of paid 
district, ha9 deposited In this office the title of a book, the right whereof he claims a« 
author, in the words following, i» wit : 

**^rithmetie, in which the Principles of operating by Numbers are analytically ex- 
plained, and synthetically applied : thus combining the Adrantages to be derived both 
urom tiie Indactire and synthetic Mode of instructing: the whole made familiar by a 
great Variety of useful and interesting Examples, calculated at once to engage tlie Pu- 
pil in the Study, and to give him a full Knowledge of Figures in tlieir Application to all 
the practical Purposes of Life. Designed for the Vw of Schools and Academies in the 
United States. By DanielJidams. M. D. Authur of the Scholar's Arithmetic, Schual 
Geography, &c.»» 

In conformity to the act of Congresfi of the United States, entitled, "An Art for the 
encouragement of learning, by 8ecurni!r the copies of mape, charts, and books, to the 
authors and proprietors of such copies during the times therein mentioned *," and also 
to an act, entitled' *'An Act supplementary to an act for the encouragement of learninsT: 
by securing the copies and maps, charts, and Books, cotlfe authors and proprietors of 
Buch copies during the times therein mentioned; and extending the benefiUs thereof to 
the arta of designing, engraving and etchtne historical and other prints.*' 

CHARLES W. CUTTER, 

Clerk of the DUtfiet of New^Hampshire, 

A true copy. 

Attest, C. W. CUTTER, Clerk, 



% 



IFm:&S^A<@m 



TnvRZ ftre two methods of teaching, — ^the syrUhetie and the miuUytie. 
ji the synthetic method, the pupil is first presented with a general 
view of the science he is studying, and afterwards with the particulars 
of which it consists. The analytic method reverses this order : the 
pupil is first presented with the partictdars, from wnich he is led, by 
certain natural and easy gradations, to those views which are more 
general and comprehensive. 

The Scholar's Arithmetic, published in 1801, is synthetic. If that 
IS a foMlt of the work, it is a fault of the times in which it appeared. 
The analytic or inductive method of teaching, as now applied to ele- 
mentary instruction, is among the improvements of later years. Its 
introduction is ascribed to Pestalozzi, a distinguished teacher in 
Switzerland. It has been applied to arithmetic, with great ingenuity, 
by Mr. Colbubn, in our own country. 

The analytic is unf^nestionably the best method of acquiring know- 
ledge ; the synthetic is the best method of recapitulating, or reviewing 
it. In a treatise designed for school education, both methods are use- 
ful. Such is the plan of the present undertaking, which the author, 
occupied as he is with other objects and pursuits, would willingly have 
forborne, but that, the demand for the Scholar's Arithmetic still con- 
tinuing, an obligation, incurred by long-continued and extended pa- 
tronage, did not allow him to decline the labour of a revisal, which 
should adapt it to the present more enlightened views of teaching this 
science in our schools. In doing this, however, it has been necessary 
to make it % new work. 

In the execution of this design, an analysis of each rule is first given, 
containing a familiar explanation of its various principles ; after which 
follows a synthesis of these principles, with questions in form of a sup- 
plement. Nothing is taught dogmaticaUy ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. Mk 

The examples under each rule are mostly of a pHctical nature, be- 
ginning with those that are very easy, and gradually advancing to 
those more difficult, till one is introduced containing larger numbers, 
and which is not easily solved in the mind ; then, in a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
figures. In this way he is made to see at once their use and their ap* 
plication. 

At the close of the fundamental rules; it has been thought advisable 
to collect into one clear view the dist.iu<i\\\sVuTvv!» v:v»^^\>^»»k v>R. s\\v««l 
rules, and to give a number of exam\Aea \rvwj!^\\\a owa ^"^ ^^^^^^l^^^a^ 
These exGTcisea will prepare the pupd Tooxe i^a^ol^i \.o\av^«w*^ < 
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4 PRKTACS. 

applteation of these to the euceeeding rules ; and, besidee, win serrf 
to interetit him in the tcience, since he will find himself able., by tht 
application of a very few princi^lesi to solve many curious questions. 

The arrangement of the subjects is that, which to the author Ixu 
aopoared must natural, and may be seen by the Index. Frarlions have 
received all that consideration which their importance demands. The 

{principles of a rule called Praetiee are exhibited, but its detail of cases 
s omitted, as unnecessary since the adoption and general use of federal 
money The RuU of Three, or Proportion, is retained, and the solu- 
tion of questions involving the principles of proportion, by analysis, is 
distinctly shown. 

The articles JitligtUion, Arithmetical and Geometrieal Progression, 
Jinnuities and Permutation, were prepared by Mr. Ira Young, a mem- 
ber of Dartmouth College, from whose knowledge of the subject, and 
experience in teaching, 1 ha;ve derived important aid in other parts of 
the work. 

The numerical paragraphs are chiefly for the purpose of reference 
these references tne pupil should not be allowed to neglect. His at- 
tention also ought to be particularly directed, by his instructor , to the 
illustration of each particular principle, from which general rules are 
deduced : for this purpose, recitations by classes ought to be institute^ 
in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstrations 
of the extraction of the square and cube roots, ue the only traits of the 
9ld work preserved in the nsw. 

DANIEL ADAMS. 

UfnU FefMffi, (N. H.) 5ep(. 39, 1837. 
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V 1. C A SINGLE or individual thing is called a umtj vni(^ 
or one ^ one and one more are called two ; two and one more 
are called three ; three and one more are called four ; four 
and one more are called five ; five and one more are called 
six; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called mne ; nine 
and one more are called /en, &c. 

These terms, which are expressions for quantities, anf 
called numbers,} There are two methods of expressing 
numbers shorter than writing them out in words; one called 
the Roman method by letters,* and the other/ the Arabic 
method by figures. ) The latter is that in general use. 
f In the Arabic method, the nine first numbers have each 
an appropriate character to represent them. ? Thus, 

— n - I ^ I — j-i ■ ii_ mmaWW^ 

* III the Roman method by letters, 1 represents one ; Vfjive ; X, ten ; \^yfjiy ; 
C, ow htjub-ed; Vi^Jire hwidred; and M, one thousand. 

As ofleii as any letter is repeated, so many times its value is repeated, aniens H 
oe a letter representing a less number placed belbre one representing a $rieaier 
then the less nunit>er is taken from the greater j lhus,IVrepi'eseuts/ott/',lX, nm 
&c. . as wiJl be seen iu the following 

TABLE. 



One 

Tu'o 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

'len 

nVent^' 

Thirty 
Forty 
Firty 
Sixty 
Seventy 
^Eighty 



I. 

II. 

HI. 

JlILorlV. 

V. 

VI. 

VII. 

VIII. 

Vim. or IX. 

X. 

XX. 

XXX. 

XXXX. or XL. 

L. 

LX. 

LXX. 

LXXX. 



Ninety 
One hundred 
Two hundred 
Thi^ee hundred 
Four huncb^ 
Five hundred 
Six hundred 
Seven hundred 
Eight hundred 
Nine hundred 
One thousand 

Five thousana 

Ten thousand 

FiAy thousand 

Hundred thousand 
One million 
Two million 



LXXXX. or XC 

C. 

CC. 

CCC. 

CCCC. 

D. or 10.* 

DC. 

DCC. 

DCCC. 

ncccc. 

M. or Cp.f 

I03.orV.t_ 

CCIOO.orX. 
1003. 

CCCIOOO.o?C. 
&]. 



• Id is used instead of D to repraMmt five hundred, and for every additioaal O a»- 
iwxed at the right hand the namher is increaaod ten. tim«a. 

t CL) if used to repreMnt one \.baa««n4^ati^ti»t %sw^^ ^^;\^'^^QiS.'«&.«^«^«e*»«>*^ 
aofli6er i« increaned itn, ttmea. 
t Aiim^ anna any Bumter kncMaaan \u ^«.Vnft owa xKonm«.-«4 iVi 
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A unitj uniiy^ or ancj is represented by this character. 

Two 

Three 

Four 

Five 

Six 

Seven •••••••• • 

Eight . . 

Nine 



1 

2. 

3 

4. 

5. 

6. 

7, 

8. 

9. 



Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens^ represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothiuj ~ 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units -are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One teu and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are . called 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten tens are called a hundred^ which forms a unit of a 
still higher order, consisting of ^wndrcrf*, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place further 
toward the left hand, that .is, on the left hand side 
of tens ; thus, » . * . One hundred 100. 

One hundred, one gn, and one unit, are called 

One hmdred and eleoea \\\« 



r; thus, Ten 


10 


Eleven 


11. 


Twelve 


12. 


Thirteen 


13, 


Fourteen 


14 


Fifteen 


15 


Sixteen 


16. 


Seventeen 


17 


Eighteen 


18. 


Nineteen 


19. 


Twenty 


20, 


Thirty 


30 


Forty 


40 


. . Fifty 


50 


Sixty 


60. 


Seventy 


70. 


Eighty 


80, 


Ninety 


90- 



f 2^S. NUBflC&ATIOir. d 

If a. There are tbree hundred sixty-five days in a year. 
in this number are contained all the orders now described, 
fiz. utiits^ tens, and hundreds. Let it be recollected, units 
>ccupy the first place on the right hand ; fens^ the second 
tdace from Uie nght hand; htmdredsj the third place. This 
number may now be decomposed^ that is, separated into parts^ 
exhibiting each order by itself, as follows: — ^The highest 
order, or hundreds, are threcy represented by this character, 
3 ; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.^ The next lower order, or tensj 
are six, (six tens are 'sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or units^ are five, represented by a single 
character, thus, 6, (five.) 

We may now combine all these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

IT 3. Hence it appears, that figures have a different value 
according to the place they occupy ^ counting from the right hand 
towards the left. 
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Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies ^ units ; the same figure, in the second 
place, signifies 3 tetis^ or thirty; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 units^ nor 3 tensy but 3 kundredsy which is ten 
times the value of the same figure in thie place immediately 
preceding, that is, in the place of tens //"and this is a funda- 
mental law in notation, that a removal of one place towards 
the left increases the value of a figure ten times.! 

Ten hundred inake a thousand^ or a unit of the fourth 
order. Then follow tens and huivdceds o^ ^wis»sv"^&^\sN. '^cjfc. 
same msmner as tens and hundreds ol \ni\\.^« ^^ ^^Nis«sA». 
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succeed miUums, bUHons, &c., to each of which, as to units 
aud to thousands, are appropriated three places,* as exhi- 
bited m the following examples : 

fl 09 

O , - TP 

« ^ ;=! a o .1; 

P. "C nq 2 ^ fi 

O? H « S H t> 



08 O!^ BO BB op 

•■Q ^j ^'XS ^O ^3 

Mj M> ^ ^ ^ 

U U t-i Vi ' ki 

& KrHt> KEh& KHt) WHt) ttH;=> 
Example 1st 3 17 459 2837463512 

Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2 

^^^^^^^^J^^^^^^ ^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^ ^^^^^^^^^^^^A * 

<*-lS <*-« *«-• <«-« «M.*«-I 
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To faci^tate the reading of large numbers, it is frequently 
practised to point them off into periods oi three figures eachj 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 512 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following 

— - . _ _ ^_^ — 

* ThU is according to the French method of countjne. The Englishf aAer 
hundreds of tniilions, instead of proceeding to billions^ reckon thousands, tens aud 
hundreds of thousands of miUi(»]S; appropriating «tr places, instead of three, to 
miUions, biltions, &c 
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NUMERATION TABLE. 

jA Those words at the head of the 

g table are applicabje to any sum or 

^ g . number, and must be committed per- 

j^ ^ o 'g fectly to memory, so as to be reaiiily 

^ § H S applied on any occasion. 

^ tn "■*. ^ ^. -r ^ w Si 

^ sg^ s^ s g a 

rtHSaHHWHt) Of these characters, 1, 2, 3, 4, 6, 

.... 7 6, 7, 8, 9, 0, the nine first are some- 

... 8 6 times called significant figures, or 

..432 digits, in distinction from the lasty 

.7054 which, of itself, is of no value, yet, 

8 6 2 placed at the right hand of another 

9 3 7 1 figure, it increases the value of 
5 8 6 0- that figure in the same tenfold pro- 

10302070 portion as if it had been followed by 

806*1 05409 any one of the significant figures. 



Note, Should the pupil find any difiiculty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

5768 52*831209 286297314013 

34120 175264013 6203845761204 

701602 3456720834 13478120673019 

6539285 25037026531 341246801734526 

^ The expressing of numbers, )(as now shown,) by figures, 
is called Notation. ^The reading of any number set down in 
figures, is called Numeration. ) 

Afler being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numfcere by fi^{^ : 

■ 

1. Seventy-six. 

2. Eight hundred and seven. ' 

3. Twelve hundred; (that \a^oik<^^W3®*XL\%sA>c^^^"«=^^ 
dred.) 
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4. Eigliteen hundred. 

5. Twenty-seveD luiudred and niueteen. 

6. Forty-uiue hundred and sixty. 

7. Ninety-two thousand and forty-five. 
8* One liundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six billions, seven millions, eight thounand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. 



ASDZTZOXr 

OF SIMPLE NUMBERS. 

TT 4. 1. James had 5 peaches, his mother gave him 3 
peaches more ; hov/ many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at firs* ? 

5. A man bought a chaise for 54 dollars ; he expended 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

6. A man boughi 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows ^ 

7. Samuel bought an orange for 8 cents, a book for 1 7 
cents, a knife for 20 cents, and some walnuts for 4 cents ^ 
how many cents did he spend ^ 
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8. A raan h^d 3 calves worth 2 dollars each, 4 calves 
worth 3 dollars each, and 7 calves worth 5 dollars each 
how mauy calves had he ? 

* 9. A man sold a cow for 16 dollars, some com for 20 dol- 
larSy wheat for 25 dollars, and butter for 5 dollars ; how 
many dollars must he receive ? 

( The putting together two or more numbers, (as in the 
foregoing examples,) so as to make one whole number^ is 
called Addition^ and the whole number is called the sum, or 
amewu. ) 

10. One man owes me 5 dollars, another o^ves me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography ; what 
is the whole number of scholars ? 

Signs. ^A cross, -|-, c-ieline horizontal and the other per- 
pendicular, is the sign of addition, f It shows that numbers, 
with this sign between them, are to be ..added together. It 
is sometimes read pluSj which is a Latin word signifying 
vwre* 

#Two parallel, horizontal lines,^ =:, are the sign of equality. 
It signifies th^t the number before it is equal to the number 
after it. Thus, 5 -f- ^ = ^ is read 5 an4 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this manner let the pupil be instructed to commit the 
following 

ADDITION' TABLE. 



B 



2- 


-0= 2 


3H 


U0= 3 


4- 


-0= 4 


6-J 


-0= 5 


2- 


-1=3 


3- 


hi— 4 


4- 


1-1— 5 


5- 


-1= 6 


2- 


-2= 4 


3- 


h2— 6 


4- 


h2— 6 


5- 


-2= 7 


2- 


-3= 5 


3- 


-3= 6 


4- 


h3— 7 


5- 


-3= 8 


2- 


-4= 6 


3- 


-4= 7 


4- 


-4= 8 


5- 


-4= 9 


2- 


-6= 7 


3- 


-5= 8 


4- 


1-5— 9 


,5- 


-5= 10 


2- 


-6= 8 


3- 


-6= 9 


4- 


-6= 10 


5- 


-6 = 11 


2- 


-7= 9 


3- 


-7=10 


4- 


h7— 11 


5- 


-7= 12 


2- 


-8 = 10 


3- 


-8=11 


4- 


-8=12 


5- 


-8= 13 


2- 


-9 = 11 


3- 


-9 = 12 


U^ 


t-^=v^ 


^ti- 


V^^=-^'^ 



f 
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G 
6 
6 
6 
6 
6 
6 
6 
6 
6 



1-0= 6 


7H 


1-0= 7 


8- 


-0= 8 


9H 


-1= 7 


7- 


-1= 8 


8- 


-1= 9 


9- 


-2= 8 


7- 


-2= 9 


8- 


-2=10 


9- 


-3= 9 


7- 


-3=10 


8- 


-3 = 11 


9- 


-4 = 10 


7- 


-4 = 11 


8- 


-4 = 12 


9- 


-6=11 


7- 


-5 = 12 


8- 


-5 = 13 


9- 


-6 = 12 


7- 


-6 = 13 


8- 


-6 = 14 


9- 


-7=13 


7- 


-7 = 14 


8- 


-7 = 15 


9- 


-8 = 14 


7- 


-8=15 


8- 


-8=16 


9- 


-9 = 16 


7- 


-9=16 


8- 


-9 = 17 


9- 





1 

2 
3 

4 
5 
6 
7 
8 
9 



9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



\ 



5 
8 
4 
6 
2 
7 
3 
9 
1 
1 
8 
6 



9 
7 
3 
4 

1 

2 
3 
2 
9 
2 



how many ? 

how many ? 

2 = how many ? 

5:= how many? 

44-6 = how many ? 

-f- 8 = how many ? 

9 -j- 5 = how many ? 

6 -|- 4 4" 6 = how many ? 

6 -f- 7 + 8 = ]iow many ? 

3-|-44-5-}-6=: how many ? 

0-|-2-|-4-f-5 = how many ? 

5 -f- -|- 8 -j- 3 = how many ? 



IT 5. When the numbers to be added are smally the addi- 
tion is readily performed in the mind; but it will frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding them. 

3. Harry had 43 cents, his father gave him 25 cents 
more ; how many cents had he then ? 

One of these numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 units. To unite these 
two numbers together into one, verite them down one 
under the other, placing the units of one number directly 
under units of the other, and the tens of one number directly 
under tens of the other, thus : 

43 cents. Having written the numbers in this man^' 

25 cents, ner^ draw a line underneath. 





43 cents. 




25 cents. 




T 




43 cents. 




25 cents. 


Ans 


. 68 cents. 



V 5. ADDITION OF SIMPLE NUMBERS* 15 

We then begin at the right hand, and add 
the 5 units of the lower number to the 3 
units of the upper number, making 8 units, 
which we set down in unit's place. . 

We tlien proceed to the next column, and 
add the 2 tens of the lower number to the 
4 tens of the upper number, making 6 tens, 
or 60, which we set down in ten's place, 
and the work is done. 

It now appears that Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -}- 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dolkxs ; what was the whole 
amount ? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 
Chaise^ 210 dollars. Add as before. The units will 

Horse^ 70 dollars. be 9, the tens 8, and -the hundreds 

Saddle^ 9 dollars. 2 ; that is, 210 + 70 + 9 = 289. 

AnswcTj 289 dollars. 

After the same manner are performed the following ex- 
amples : 

15. A man had IS sheep in one pasture, 20 in another 
pasture, and 143 i'U another ; how many sheep had he in 
the three pastures ? 15 + 20 + 143 == how many ? 

16. A man has three farms, one containing 500 acres, 
another 213 acres, and another 76 acres ; how many acres 
in the three farms ? 500 + 213 -|- 76 = how many? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollars ; what did I sell the farm for ? 
2316 + 550 = how many ? 

Hitherto the amount of any jone column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
single figure. But it will frequently happea that the amount 
of a single column will exceed 9, requiring two or 7nore figures 
to express it. 

18. There are three bags of money. The .fivst ^ickTv^ssxw^ 
fi76 dollars, the second, 653 dollars, l\ie V\vvtd, h"^^ ^^viX's. ^ 
fvbat js the amount contained in all t\ie \^%^% ^ 



f •■ 
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OPEHATlON Writing down the numbers as 

tint baa, 876 already directed, we begin with the 

Second bag, 6o3 ^ight hand, or unit column, and 

Jhirdbag, ^ g^j the amount to be 13, that is, 

Amomtj 2063 ^ ^"^'^ *"^ ^ *^'?' Setting down 

the 3 units, or right hand figure, 
in unites place, directly under the column, we reserve the 
1 ten, or left band figure, to be added with the other 
tens, in the next column, saying, 1, which we reserved, to 2 
make8 3, and 5 are 8,* and 7 are 15, whicb is 5 units of its 
owji order, and 1 unit of the next higher order, that is, 5 tens 
and 1 hundred. Setting down the 5 tens, or right hand figure, 
directly under the column of tens, we reserve the left hand 
figure, or 1 himdred, to be added in the column of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
anJ carrying forward the 2, or left hand figure,^ to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 205^ 
dollars, — ^the answer. 

Proof. ' We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike^ 
the work is supposed to be rigfit.) 

From the examples and illustrations now given, we de- 
rive the following 

RULE. 

M. Write the numbers to be added, one under another, 
placing units under units, tens under tens, &c., and draw a 
line underneath. 

II. Begin at the right hand or unit column, and add to- 
gether all the figures contained in that column : if the 
amount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens^ are so -many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, and 
set down the whole amount at the la&l co\wmii. \ 



ITS. 
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.bxampl.es for pkactice, 

19. A man bought foiir loads of hay; one load weighed 
i81 7 pounds, another weighed 1950 pounds, another 2156 
pounds, and anoth'^r 2210 pounds; what was the amount 
of li ay purchased ? 

20. A person owes A 100 dollars, B 2160 dollars, C 785 
dollars, D 92 dollars ; what is the amount of his debts ?. 

21. A farmer raised in one year 1200 bushels of wheat, 

850 bushels of Indian com, 1000 bushels of oats, 1086 bush- 

-els of barley, and 74 bushels of pease ; what was the whole 

amount? Ans, 4210. 

22. St. Paul'a Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds; what is the amount of these siims ? 

Ans. 1,474,840 pounds. 

23. At the census iii 1820, the number of inhabitantjj in 
the New England States w^sas follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole ntimber of inhabitants, at that tinie, in 
\hose States ? > Ans. 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more ; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Caesar, 102 years ; to the 
Christivin era, 44 years; required the time from the Crea- 
tion to the Christian era. Ans, 4004 yea'-s. 



25. 

2 8 6 3 7 0T4 2 10 6 1 

3107429315 638 

625303479 2 

24 7 135 

8 6 7 3 



26. 

4367 583021463 
1752349713620 
60812 7 5306217 
6652174 630128 
8703268472013 



B 
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27. 28. 

636420763 1023 9 2 3 7 5 4 6 8 2 13 5 

2812345672948 2834967326708 

6057042087094 9306342167321 

3162835906718 2365478024369 

76 04286 53 7892 80506 7080 900 



29. What is the amount of 46723, 6742, and 986 dollars ? 

30. A man has three orchards ; in the first there are 140 
trees that hear apples, and 64 trees that hear peaches ; in 
th^ second, 234 trees hear apples, and 73 hear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 bear 
cherries ; how many trees in all the orchards ? 



TO NUMERATION AND ADDITION. 

QUESTIONS. 

1. What is a single or individual thing called ? 2. Whai 
is notation ? 8. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6. What is a fundamental Taw in 
notation ? 7. What is addition ? 8. W^hat is the rule 
for addition ? 9. What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington was bom in the year of our Lord 1732; 
he was 67 years old when he died ; in what year of our 
Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 vears 
before Christ ; how long ago is that this current yearT827? 

3. There are two numbers, the less number is 8671, the 
diifference between the numbers is 597 ; what is the gr.:atef 
number ? 
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. 4. A man borrowed a sum of money, and paid in part 
684 dollars ; tlie sum leflt unpaid was 876 dollars ; what was 
the sum borrowf^d ? 

5. There are four numbers, the first 317, the second 812, 
Ike third 1350, and the fourth as much as the other three; 
what is the sum of them all ? 

6. A gentleman left his daughter 16 thousand, 16 hun- 
drrd and 16 dollars ; he left his son 18Q0 more than his 
daughter; what was his son's portion, and what was the 
amount of the whole estate ^ a S Son's portion, 19,416. 

'^^' ^ Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollars^ 
received 4768 dollars each; how much was the whole 
estate? Am. 2054a 

8. A man bought four hogs, each weighing 375 pounds , 
how much did they all weigh? Am. 1500. 

9.' The fore quarters of an ox weigh one hundred and 
sight pounds each, the hiud quarters weigh one hundred 
ind twenty-four pounds each, the hide seventy-six pounds, 
md the tallow sixty pounds ; what is the whole iveight o« 
iie ox ? Ans. 600. 

10. A man, being asked his age, said he was thirty-four 
rears old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of die father? 

11. A man sold two cows for sixteen dollars each," twen- 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUnTTLACTlOm 

OF SIMPLE NUMBERS. 

IT 6. 1 . Charles, having 1 8 cents, bought a book, for which 
he fi^aveh.6 cents ; how many cents had he left ? 

2. John had 12 apples; he gave 5 of them to his brother; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he begai^ 
but when he had done he had obI^ \1J^\\iWR \c«aL^ ^^\i^ 
lose? 
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4. A man bobgbt a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what is the 
dillerence in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18; how 
many dollars did he pay ? that is, take 18 from 50, and 
how mauy would there be left ? 

7. John bought a book and slate for 33 cents ; he gave 8 
cents for the. book; what did the slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it for 45 
cents; how inany cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being asked how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? , 

^The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction, ^ ^ The greater 
number is called the minuendy the less number the subtra- 
hendy and what is left after subtraction is called the differ' 
ence^ or remainder. } 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ans. 5. 

12. If the subtrahend be 4, and the minuend 16, what is . 
the remainder? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents; how many cents more must he pay? 

Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read minus j which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following/ 
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2 

3 

4 
5 
6 
7 
8 
9 
10 



2 
2 
2 
2 
2 
2 
2 
2 
2 




1 
2 
3 

4 
5 
6 
7 

8 



3- 
4- 

6- 

7 

8 

9 

12 

13 



3 
3 
3 




1 
2 



6 

7 

8 

9 

10 



3 
3 
3 
3 
3 



4- 
6 
6 
7 
8 
9 
10 



4 
4 
4 
4 

-4 
-4 
-4 




7 
7 
7 
7 




1 
2 
3 



8 
8 
8 




1 
2 



9 

9 




1 



3 
5 
4 
3 
4 



how 
how 
how 
how 
how 



many ? 
mauy ? 
many ? 
many? 
many ? 



18 
28 
22 
33 
41 



7: 
7: 
13 
5 = 
15 



= how many ? 
= how many ? 
= how many ? 
= how many ? 
= how many ? 



IT 7* When the numhers are smaUj as in the foregoing 
examples, the taking of a less number from a greater is rea- 
dily done in the mind; but when the numbers are large j 
the operation is most easily performed part at a time, and 
therefore it b necessary to tori^e the numbers down before 
performing the operation. • 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten to 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 
From 237 the minuend^ 

Take 114 ^Ae subtrahend^ 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 
(units,) which we set down 
directly under the column in 
unit's place. Then^ proceed- 
ing to the next column, we say, \ (^\.exi\ Itota^^ VjsosL^^ '^ssSi. 
ibere remain 2, (tens,) which \^ sel Clo^wtl Ssv x«»»% ^^^^^ 



123 the remainder. 



I 
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Proceeding to thg. next column, we say, 1 (hundred) frona 2, 
(hundreds,) and there remains 1, (hundred,) which we set 
ao>vn in hufulred^s place, and the work is done. It now ap- 
pears, that the number of sheep left was 123 ; that is, 
237—114 = 123. 

After the same manner are performed the following ex- 
amples ' 

15. There are two farms; one is valued at 3750, and the 
other at 1500 dollars; what is the diiierence in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he hgis 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts ? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents. " A difficulty presents itself here; for we 

7 cents. cannot take 7 from 5 ; but we can take 7 

— from 15, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost him more than the 
cow ? 

OPERATION. The same difficulty meets us here as in 

Horse, 85 the last example ; we cannot take 7 from 
Cow J 27 6 ; but in the last example the larger num- 

n-/r ~o ^^^ consisted of 1 ten and 5 units, which 

Difference, 58 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 5 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 less, calling it 7, we may make the lower 
figure one more, calling it 3, and the result will be the samei 
for 3 trom S leaves 5, the same as 2 from 7, 



I 
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19. A man borrowed 713 dollars, aud 4)aid 471 dollars ; 
how many dollars did he then owe? 713 — 471= how 
many ? Ans, 242 dollars. 

20. 1612 — 465 = how many ? Ans. 1147. 

21. 43751— 6782 = how many? Am. 36969. 

II 8.^ The pupil will readily perceive, that subtraction is 
th^ reverse of addition. 7 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 = how many ? Ans. 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? 18 + 22 = how many ? Ans, 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difierence of the costs ? 
75 — 16 zz: how many ? Reversed, 59 -f- 16 =: how many? 

25. 1 14 — 103 = how many ? Reversed, 1 1 -}- 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 -j- 76 = how 
many? 

Hence, subtraction may be proved by addition^ as in the 
foregoing examples, and addition by subtraction. 

/ To prove subtraction^ we may add the remainder to the 
subtrahendy and, if the work is right, the amount will be equal 
to iheminuend. / 

^ To prove addition^ we may subtract^ successively, from 
the amount, the several numbers which were added to pro- 
duce it, and, if the work is right, there will be no re^ 
mavnder. t Thus 7 + 8 -|- 6 = 21 ; proof, 21 — 6 = 15, and 
16 — 8 = 7, and 7 — 7 = 0. 

From the remarks and illustrations now given, we deduce 
the following 

RULE. 

f I. Write down the numbers, the less under the greater, 
placing units under units, tens under tens, &c. aud draw a 
Hne under them. 

II. Beginning with units, ta^e successively each figure in 
the lower number from the figure over it, and write the re- 
mainder directly below. 

HI. When the figure in the lower number exceeds the 
ft^ure over it, suppose 10 to be added to the wp^er fi^\5x^% 
but IB this case we must add 1 to l\\e Iwioex ^^^'^ \^ '^^• 
Best Bolumn, before subtracting. ^Vtva Ss ^?iXi^^\)WTo>ava^^^ > 
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^ mXJ^ViPIsBB FOR PRACTICE. 

27. If a farm and the buildings on it be rained at 10000, 
and the buildings alOne be valued at 4567 dollars, what is 
the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difiereace between 7,648,203 and 
928,671 ? 

30. How much must you add to 358,642 to make 
1,487,945 ? 

31. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by it? and how 
much ? 

32. From 364,710,826,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,352. 



TO SUBTRACTION. 

QUESTIONS. 

1. What is subtraciicn 7 2. What is the greater number 

called ? 3. the less number ? 4. What is the resuU 

or answer called ? 5. What is the sign of subtraction ? 
6. What is the rtde V 7. What is undersitood by borromng 
ten 7 8. Of what is subtraction the reverse 7 9. How is 
subtraction proved ? 10. How is addition proved by sub- 
traction ? 

EXERCISES. 

1. How long from the discovery of America by Colum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
how old was he in 1827 ? 

3. Supposing a man to have been 80 yean old in the year 
1826, in what year was he bom ? 

4. There are two numbers, whose difference is 8764 j UlQ 
greater number is 15687 1 I demand the leas? 
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5. ^Vhat number is that whiub> t«ken from 3794, leaves 
865 ? 

6. What number is that to which if you add 789, it will 
become 6350 ? 

7» In New York, by the census of 1820, there were 
123,706 inhabitants j in Boston, 43,940 ; how many more 
inhabitants were then in New York tlian in Boston? 

8. A^ man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of lii:> two 
daughters, and the remainder to his son ; what was his son's 
share ? 

9. From seventeen million take fifly-six thousand, and 
what will remain ? 

10. What number, together with tl^^ese three, viz. 1301, 
2561, and 3120, will make ten thousand? 

1 1 . A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
mrust he afterwards pay to cancel the debt ? 

Ans. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; the 
top part, which fell, was 49 feet long; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market; he sold his 
pork for 45 dollars, his cheese for 38 dollars, dnd his butter 
for 29 dollars ; he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo« " 
lasses, and tlie rest in money ; how much money did he 
receive ? Ans. 80 dollars. 

19. A boy bought a sled for 28 ^e\i\&^ vcl^ ^g«^\^^^«&fc 
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to have it repaired ; he sold it for 40 cents ; did he gain or 
lose by the bargain ? aiid how much ? 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? of 

the third ? of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miles a day ; how far are they apart Tuesday night ? 

Afis. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ans, 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

24. Foiir men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, the second man 194 dollars less 
than the first, and the third roan 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? - T The second paid 80. 

Ansr] The third paid 60. 
f The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars ; 
how many had he left ? Ans, 9991 



MUIfTZPIiZCATXOK 

OF SIMPLE NUMBERS. 

^9. 1. If one orange costs 5 cents, how many cents 

must I give for 2 oranges ? how many cents for 3 

oranges ? for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many cents 
must I give for 2 bushels ? for 3 bushels ? 
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3. One gallon contains 4 quarts ; how many quarts in i 
gallons ? in 3 gallons ? — — in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all wovthJ ^ 

6. In one dollar there &e^e»hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days ? in 3 days ? in 4 days ? in 7 

days ? 

10. Six hoys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

^When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be much facilitated by a rule, called Multi- 
plication^ in which the number to be repeated is called the 
multiplicand, and the number which shows how many times 
the multiplicand is to be repeated is called the multiplier, f 
vThe multiplicand and multiplier, when spoken of collectively^ 
are called the /ac/or*, )(producers,) and the answer is called 
the product. ; 

1 1 . There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 

In the first row, 27 trees, evident that the whole 

second .... 27 number of trees will be 

third .... 27 equal to the amount of 

fourth .... 27 five 27's added together. 

fifth .... 27 In adding, we find 

- ', , , , iT^ . that 7 taken five times 

In the whole orchard, 135 trees. amounts to 35. We write 

down the five units, and 
feser\'e the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, 
and that 2 taken 5 times amounts to 10^ it is ^l«ii\ \n«. w^^d 
write the number 27 but once, wid flcLeii^ «»^NSx!W|j '^^ \ssj^^sSr-* 
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plier under it, we may say, 5 times 7 are 35^ writing down 
the 5, and reserving the 3 (tens) as in addition. Again, 5 

times 2 (tens) are 
Mukiplicand^ 21 ireetin eackrme. 10, (tens,) and 3, 

MuUipHerj 6 row9. (tens,) which we 

-. - — - . ^ ^ -.p- reserved, make 13, 

Produetj 137 trees, Ans.^ /9 7 (tens,) as before, 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row*; how miany spots on the board ? 
m m m m '^ slight inspection of the figure will 

m m m w show, that the number of spots may be 
# # # # found either by taking 4 three times^ (3 

m m m m ' ^™^® ^ *^® ^^>) ®^ ^y taking 3/otir times^ 
w m m m ^^ times 3 are 12 ;) for we may say there 
are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c. Thus, 

Mtdtiplicandy 4 spots. Note, 4 and 3 are the factors^ 

Multiplier J 3 rotos, which produce the product 12. 

Productj 12 Ans. 

Hence, — MidtiplicoHon is a short way of performing many 
additions; in other words, — It is the method of repeating any 
number any gioen number of times.: 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

'"^ JVbte. Before any progress can be made in this rule, the 
/following table must be committed perfectly to memory. 
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MULTIPUCATIOIf TABLE. 



2tiniefl0 are 
2X 1= 2 
2X 2— 4 


4X 10 = 40 
4X 11=44 
4X 12=48 


7X 7= 49 
7x 8= 66 
7x 9= 63 
7X 10— 70 
7X 11= 77 
7 X 12 — 84 


10 X 4= 40 
10 X 5= 60 
lOX 6= 60 
10 X 7- 70 
10 X 8= 80 
10 X 9= 90 


2 X 3= 6 

2X 4— 8 
2 X 5=10 


5X 0= 
5X 1= 5 
5X 2 — 10 
5X 3 = 15 
5X 4 — 20 
5X 5 = 25 
5X 6 = 30 
5X 7 — 35 
5X 8 — 40 
5X 9 = 45 
5 X 10 — 50 
6X 11 = 55 
5 X 12 — 60 


2 X 6 = 12 

2X 7-14 
2X 8—16 


8X 0= 
8X 1 8 
8X2— 16 
8X 3— 24 
8X 4— 32 
8X 6= 40 
8X 6= 48 
8X 7— 56 
SX 8= 64 
8X 9= 72 
8 X 10 — 80 
8X 11= 88 
8 X 12— 96 


10 X 10 — 100 
10 X 11 — 110 
10 X 12 = 120 


2 X 9 — 18 
2 X 10 — 20 
2X 11—22 
2 X 12 = 24 


IIX 0= 

iix 1- 11 

11 X 2= 22 
1 1 X 3 — 33 


3 X 0= 

3X 1-3 
3 X 2= 6 


11 X 4— 44 
11 X 5— 55 
11 X 6= 66 


3X 3= 9 
3X 4 — 12 
3X 5—16 


6X0—0 

6X 1= 6 
6 X 2 — 12 
6 X 3 — 18 
6 X 4 — 24 
6 X 5 — 30 
6 X 6 — 36 
6 X 7 — 42 
6 X 8 — 48 
6 X 9 — 54 
6 X 10 = 60 
6 X 11=66 

6 X 12 — 72 

7X 0= 

7 X 1 = -7 
7X 2 — 14 
7X 3 = 21 
7X 4 — 28 
7X 5 — 35 
7X 6 = 42 


11 K 7— 77 
11 X 8— 88 
11 X 9— 99 


3 X* 6 — 18 
3X 7 — 21 
3 X 8 — 24 


9x 0= 
9x 1 9 
9x 2— 18 
9x 3= 27 
9 X 4—36 
9 X 5 — 45 
9X 6= 54 
9X 7= 63 
9X 8= 72 
9X 9— 81 
9 X 10— 90 
9X 11= 99 
9X 12=108 


11 X 10 — 110 
11 X 11 — 121 
11 X 12= 132 


3X 9 — 27 
3 X 10 = 30 
3 X 11—33 
3 X 12 = 36 


12 X 0= 
12 X 1 12 
12 X 2 = 24 
12 X 3= 36 


4x0—0 
4X 1= 4 
4X 2— 8 
4X 3—12 
4X 4—16 
4 X 5 — 20 


12 X 4— 48 
12 X 5— 60 
12 X 6 — 72 
12X 7— 84 
12 X 8 96 
12 X 9 — 108 


4X6 24 

4 X 7 — 28 
4x8 32 
4X 9 = 36 


lOX 0= 
10 X 1— 10 
10 X 2— 20 
10 X 3= 30| 


12X 10— 120 
12 X 11 — 132 
12 X 12 = 144 



r 



r 
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9X2 = how many ? 4 X 3 X 2 = 24. 

4X6 = how many ? 3x2x5 = howmany ? 

8X9 = how many ? 7X1X2 = howmany ? 

3 X 'y = how many? 8 X S X 2 = bowmany? 

6 x5 = how many? 3 X 2 X 4 X 6 = howmany? 



13. What will 84 barrels of flour cost at 7 dollars a bar- 
rel ? Ans, 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each; what 
did they cost ? Ans. 2184 dollars. 

15. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having been conimit- 

12 ted to memory from the multiplication table, 

A onoA ^^ ^® j'^'^^ ^ ^^y ^ multiply by 12 as by 8 
MS. dO^b gj^gjg g^j.g j^Yius, J 2 ^j^^g 3 ^^^ 3g^ ^^ 

16. What will 476 barrels offish cost at 11 dollars a bar 
rel ? Ans. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars ^n acre ; what did the whole come to ? 

As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
when the multiplier exceeds 12, we multiply by each figure 
in the multiplier separately. Thus : 

OPERATION. The multipli- 

246 dollars, the price of 1 acre. er consists of 3 

^ ^^^^^^ ^f ^^^' tens and 3 units. 

738 dollars, the price of 3 acres. T^"^^^. """[^^P'^" 

738 dollars, the price of ZO acres. *"? by the 3 



units gives us 
Ans. 8118 dollars, Jhe price o/33 acres. 738 dollars, the 

price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in teri^s place, that is, directly under the figure 
by which we multiply. It now appears, that the product by 
the 3 tens consists of the same figures as ihe product by the 
three units ; but there is this difference — the iigures iu the 
product by the 3 tens are all removed one place further to- 
ward the left hand, by which their value is increased tenr 
^^ wbicb is as it should be, becao&e. the ^c^^ of 30 axires 
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IS evidently ten times as much as the price of 3 acres, that 
is, 73S0 dollars ; and it is plain, that these two products, 
added together, give the price of 33 acres. 

These examples will he sufficient to establish the fol- 
lowing 

RUL.E. 

1/ Write down tiie multiplicand, under which write the 
multipiier, placing units under units, tens under tens, &c., 
and draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition. 

III. When tne multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the ttwi/5, then by 
the tenSy &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Ilaving gone through in this manner with each fig\ire 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

18. There are 320 rods in amil^.; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 dollars apiece, how manr 
dollars will they all receive? Am. 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate r 
how many miles in 36 days > how many miles in I year, or 
365 days ? Ans. 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards m 
were there, and what was the whole cost ? - ^ 

Am. The whole cost was 21 S4 dollars, 

24. Multiplj 378(vi by 235. Producty 8S980.i(), 

25 29831 ... 952 ^Ji^aa^W^i.. 

26. 93956 ,.• 8104. -.^ «WV^KKa.^- 
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CONTRACTIONS IN MULTIPLICATION. 

I. mien the multiplier is a composite fiumber. 

IT 11. Any number, which may be produced by the mul- 
tiplication of two or more numbers, is called a composite 
number. Thus, 16, which arises from the multiplication of 
5 and 3, (6 X 3 = J6,) is a composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component parts^ ox factors of that number. So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 =^=24 ;) or they may be 4 and 6 (4X6 = 
24 ;) or they may be 2, 3, and 4 (2 X 3 X 4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard ? 

15 yards are equal to 5 X 3 yards. The cost of 5 

4 yards would be 5 X 4 r= 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 

— will evidently be 3 times the cost of 5 yards, that is, 

^^ 20 dollars X 3 = 60 dollars, Ans. 60 dollars. 

o 

60 ' 

Wherefore, If the multiplier he a composite number^ we may, 
if we please, multiply the mvJtiplicand first by one of the comn 
ponant parts, tfiat product by the other, and so on, if the com- 
ponent parts be more than two; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required, 

2. What will 136 tons' of potashes come to, at 96 dollars 
per ton ? 

8 X 12 r= 96. If follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 

8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or factor. 



Am. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each, 
how much will thev all receive ? 
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4. Multiply 367 by 4a Product, 1761 a 

6 853 ... 66, 4776S. 

6 1086 ... 72, 78192. 

II. When the multiplier is 10, 100, tOOO, fyc. 

» 

IT ISL It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards ttie left hand, has its value 
increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to write a cipher an the right hand of it. 
Thus, 10 times 25 are 250 ; for the 5, which was units before 
is now made tens, and the 2, which was -tens iiefore, is now 
tnade hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, &c. 
Hence, 

When the multiplier is 10, 100, 1000, or 1 with any number 
of ciphers annexed, annex as many ciphers to the multipli- 
cand as there are ciphers in the multiplier, and the multi« 
plicand, so increased, will be the product required. Thus 

Multiply 46 ty 10, the product is 460. 

83... 100, 8300. 

,.-. 95 ... 1000, 95000. 

EXAMPLES FOR PRACTICE. 

1. What Will 76 barrels of flour cost, at 10 dollars a barrel ? 
^ 2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. Wlmt will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
5 1. 82134 ... 100000. 

IT 13. On the principle suggested in the last IF, it follows. 
When there are ciphers on the right hand of the multipli- 
cand, multiplier, either or both, we may, at first, neglect 
these ciphers, multiplying by the significant figures only ; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
•Bd multiplier, coimted together. 
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EXAMPLES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how many 
dollars will they all receive ? 

OPERATION. ^ "^^^ ciphers in the multiplicand 

460 * ^^^ multiplier, counted together, 

1300 8^e three. Disregarding these, we 

write the significant figures of the 

138 multiplier under the significant fig- 

46 ures pf the multiplicand, and multi- 

Am. 59i000 dMan. P?y 5 ''f*" ^'^"'\ "^ v'^T ^^\T 

Ciphers to the right hand of the 

product, which gives the true answer. 

2. The number of distinct buildings in New England,' 
appropriated to the spinning, weaving, and printing of cot- 
Ion^ goods, was estimated, in 1826, at 400, running, on an 
average, 700 spindles each ; what was the whole number of 
spindles ? 

3. Multiply 357 by 6300. 

4 8600 .... 17. 

5. ..:. 9340 .... 460. 

6 6200 .... 410. 

7 378.... 204. 



>. 



OPERATION. 
378 

204 



1512 ^^ ^^ operation it will be seen, that mult' 

000 P^yi^g l>y ciphers produces nothing. There- 

766 ^^r^> 

77112 

III. When there are ciphers between the significant figiares 
of the rmdlipliery we may omit ihe ciphers, multiplying by 
the significant figures only^ placing the first figure of each pro- 
duct directly under the figure by which we multiply. 

EXAMPLES FOR PRACTICE. 

8. Multiply 154326 by 3007. 
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OPERATION. 

154326 
3007 



1080282 
462978 



Proditct, 464058282 



9. Multiplv 643 by 206. 

10 ". 1620 ... 2103. 

11 36243 ... 32004. 
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QUESTIONS. 

1. What is multiplication ? 2. What is the number to be 

multiplied called ? 3. to multiply by called ? 4. What 

is the result or answer called ? 6. Taken collectively^ what 
are the multiplicand and multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is less than 12? 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a composite number? 12. What is to be under- 
stood by the component partSj or factors^ of any number ? 
13. How may you proceed when the multiplier is a cotnpo^ 
site nwnberl 14. To multiply by 10, 100, 1000, &c., what 
suffices? 15. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers 6e- 
tween the significant figures of the multiplier, how are they 
to be treated ? 

EXERCISES. 

1. An army of 10700 men, having plundered a city, took 
so much money, that, when it was shared among them, each 
man received 46 dollars ; what w«^ tV\^ ^^tox qC money 
taken ^ 
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2. Supposing the number of houses in a certain town to 
be 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Ana. 1740. 

3. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and travel m 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day ; how far apart will they be at the end 
of 6 d^ys ? Ans, 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20 ? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number^ of which 9, 12, and 14 are 
factors ? 

10. If a carnage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from I^ew York to Philadelphia, it being 95 miles. 

Ans. 32&70. 

11. In one minute are 60 seconds; how many seconds in l 

4 minutes ? in 5 minutes ? in 20 minutes ? [ 

m 40 minutes? 

12. In one hour are 60 minutes; how many seconds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings^ how many shillings in 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day; how far apart will xhey be at 
the end of 10 days? 

16. If the interest of 100 cents, for oce yeaty be 6 cents, 
how many cents will be the interest for 2 years ? for 

4 years ? for 10 years ? for 35 years ? for 84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 

vrhst 13 the interest for 2 dollars the same time ? " 5 

doUan't \ TdoUart? S&oW%n) ^%ib^^%s%l 
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17. A fanner sold 468 pounds of pork, at 6 cents a pound, 
and 48 pounds of cheese, at 7 cents a pound; how many 
cents must he receive in pay ? 

18. A boy bought 10 oranges ; he kept 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he receive ? 

19. The component parts of a certain. number are 4, 5, 7, 
6, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs^- 
beads ? 



Dzirzszoiir 

OF SIMPLE NUMBERS. 

IT 14. 1. James divided 12 apples among 4 boys ; how 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his playmates, who 
cceived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

6. How many yards of cloth could you buy for 30 dollars, 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? 

7. A man works 6 days for 42 shillings; how many shil- 
lings is that for one day ? « 

8. How many quarts in 4 pints? — — in 6 pints? 
in 10 pints ? 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row ; how many rows are there ? 

Remark. When any one thing is divided into two eq!ial 
parts, one of those parts is called a half; if into 3 equal 
parts, one of those parts is called a third; if into foui: ecj^pk 
parts, one part is called a quarter ox ^ jQ(u.t\\v ', '"^\v&a ^^% 
one part is called a fifth j and so on. 

D 



I 
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12. A boy had two apples, and gave one half an apple to 
each of his companions ; how many were his companions ? 

13. A boy divided four apples among his companions^ by 
giving them one third of an apple each ; among how manj 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for' 7 dollars apiece, and 
paid for them all 63 dollars ; what was their numbei ? 

21. Hojiv many oranges^ at 3 cents each, may be bought 
for 12 cents ? "^ 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object* 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 
First orange^ 3 cents. We see in this example, that 

— t we may take 3 from 12 four 

^ , « ^ times, after which there is no re 

Second orange^ cents. mainder; consequeutiy, subtrac- 

5 turn alone is sufficient for the ope- 

Third orange^ 3 cents. ration ; but we may come to the 

— same result by a process, in most 

^ cases much shorter, cdled Di- 

Fourth orange, 3 cents. vision, )'■ 

H 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents ;) 12 is, therefore, a pro^ 
ductj and 3 one of its factors ; and to find how many times 
3 is contained in 12, is to find the other factor, which, mul- 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4X3 = 12 ;) consequeutiy, 3 is contained in 
12 4 times. Ans. 4 oranges. 

22. A man would divide 12 oranges equally among 3 chil- 
dren ; how many oranges would each child have? 

^^r0 the object into divide the 12 oiva^tft \xi\A ^ ^c^^d 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last ezamplei and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

ilfu. 4 oranges apiece. 

As, therefore, mtdttplication is a short way of performing 
many additwns of the same numhgr ; so, dwision is a short 
way of performing many subtractmis of the same number ; 
and may be defined. The method of finding how vumy times 
one number is contained in another^ and also of dividing a nttmr- 
ber into any number of equal parts. ^'In all cases, the process 
of division consists in finding one of the feuitors of a given 
productjlwhen the other factor is known. 

The number given to be divided is called the dividendy 
and answers to the product in multiplication. $ The number 
given to dimde by is called the divisor^ and answers to one of 
&e factors in multiplication. '- The result^ or answer sought, 
is called the quotient j) ((rom the Latin word quotiesy how 
many ?) and answers to the other factor. 

Sign. '' The sign for division is a short horizontal line be- 
tween two dots, -2-. It shows that the number before it is 
to be divided by the number after it. ] Thus 27 ^ 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. ^In place of the 
dots^ the dividend is often written over the line, and the cfi- 
visor under it, to express division ; thus, -^ = 3, read as 
before. 
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* = 1 


t=l 


i=l 


1=1 


2* 


1=2 


f-2 


-"^=2 


■^ = 2 


3 


1=3 


J^ — 3 


-^ = 3 


^=3 


4 


-yi=4 


-<^ = 4 


^ = 4 


¥ = 4 


5 


-^ = 5 


«^=5 


^ = 5 


^ = 5 


6 


-yi=6 


V^ = 6 


^ = 6 


a^ = % 


r 


^ = 7 


y = 7 


;^_7 


V=7 


8 


^ = 8 


^ = 8 


V=8 


¥ = 8 


9 


»i-=9 


^ = 9 


^ = 9 


Y = 9 



f =1 

4^=2 
V = 3 

4^ = 4 

4^ = 6 

4^ = 7 

^=9 
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reading used by the pupil in commiuXn^ vVve VoiXA^ ttwwj \i» ^'i.XsJS '^^'V. 
^, Sic, } or, 2 in 2 one lime, % in 4 V>no um<&^i 6t»c 
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DIVISION TABLE-CONTINUED. 



t 

¥ 
¥ 
¥ 



¥ = 



1 

2 
3 

4 
5 
6 
7 

8 
9 



1=1 


«=! 


«=1 


Y — 2 


H = 2 


H = 2 


V-=3 


f» = 3 


« = 3 


■V— 4 


♦«=4 


« = 4 


Vz^5 


«=5 


H=5 


Y=6 


fS 6 


ff = 6 


Y-1 48-*^ 


« 7 


¥ = 8 


f8 = 8 


ff-8 


V=9 


f8 = 9 


ff=9 



« 

if* 

if 
♦f 
tf 
if 
H 

W 



= 1 

= 2 
= 3 

= 4 

= 6 
= 6 

= 7 

= 8 

= 9 



28 
42 
54 
32 
33 



.7,or^: 
-6, ori^: 
-9, or-%t: 
■ 8, or^: 
.ll,or«= 



: how many ? 49 
: how many ? 32 
: how many ? 99 
: how many ? 84 
how many? 108 



7, or ^ : 
4, or ^ : 
lljorff : 
12,orff : 
12,orJ^; 



how many? 
: how many? 
: how many? 
: how many ? 
: how many ? 



IT 16. 23. How many yards of cloth, at 4 dollars a yard, 
can be bought for 856 dollars ? 

Here the number to be divided is 856, which therefore 
's the dividend; 4 is the number to divide by, and there- 
fore the dimsor. It is not evident how many times 4 is con- 
tained in so large a number as 856. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 = 800-f-40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
containea in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
4||ime, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 -|- 10 -f^ 4 = 214 for the quotient, or the number ol 
times 4 is contained in 856. Am, 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake of convenience, we 
write down tlie dividend with the divi 
sor on the left, and draw a line between 
them ; we also draw a line underneath. 
Tbeiu begiftuing on the left hand- 



Ditidend, 
Divisar, 4 } 856 

Quotient^ 214 
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we seek how often the divisor (4) is contained in 8, 
(hundredsii) the left hand figure ; finding it to be 2 times^ 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ien*a 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 14en we join 
to the 6 units, making 16. The]^ 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is ctlled Short 
D'wman. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RUI^E. 

From the iUustroHon of this example^ we derive this general 
rule for dwiding^ when the dimsor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in "ihis 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

/Proof. We have seen, (^16,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
.merely a process for finding the other. 

Hence division and multiplication mutually prove each other. 

To prove division^ we may mtdtiply the divisor by the quo- ' 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the dividend by the qua- 
tientj and, if the work is right, the result will be the same as 
the divisor. ^ 

f To prove multiplicatioi^, we may divide the product by one 
factor J and, if the work be right, the quotient will be it^e other 
factor, f "^ 

EXAMPI^ES FOR PRACTICE. 

24. A man would divide ISA^^.^^o ^<^Attt^ 'Ms^sw^^ 
Xoen; how many doJlars would eac\i Te<i^\N^\ 

I 



{ 



^ 



43 DIYIBIOir OF SIMPiilC NUMBSRS. IT 16, 17 



In this example, as we cannot 
OPERATION. have 5 in tfie first figure, (1,) we 

/>iwar, 5) 13,462,725 ^j ^^ g ^^^g' ^^^ ^^^^^ ^^^ 3 

Quorfcn/, 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; and 6 in 34 will 

go 6 times, &c. 

Proof. In proof of this example, we mul* 

Qf^o^^eM^ liply the quotient by the di^dso^, 

2,692,545 and, as the product is the same as 

5 divisor. the dividend, we conclude that the 

Work is right. From a bare in- 

13,462,725 spection of the above example and 

its proof, it is plain, as before stated, that division is the re~ 
verse of multiplication, and that the two rules mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard? — — at 3 dollars? at 

4 dollars ? at 6 dollars ? at 6 dollars ? at 

7? — ^— at 8? at 9? at 10 ? 

Note, Let the pupil be required to prove the foregoing, 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

in 12 pints? in 20 pints? in 24 pints? 

in 248 pints ? in 3764 pints ? in 47632 pints . 

28. Four quarts make a gallon ; how many gallons in S 

quarts? in 12 quarts ? in 20 quarts ? in 36 

quarts? in 368 quarts ? in 4896 quarts? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many apples 
would each boy receive ? 

* 

Dividend, Here, dividing the 

Divisor^ 6t) 86 number of the apples 

rt s' * T^ in 'J (®^^ W ^^^ number of 

Quotient, 17^1 Remainder. ^^^,,^ (^^^ ^^.^ ^^^^^ ^,^^^ 

each bov's share would be 17 apples ; buttttere is one apple 
left. " 

^37. 5^)86 In order to divide c// the apples equal- 

ly among the boys, it is plain, we must di- 
vide this one remaining apple into 5 equoi 
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partSy and give one of these parts to each of tb|^ hojs. Then 
each' boy's share would be 17 apples^ and one fifth partpC 
another apple; which is written thus, 17-J apples. ' 

Alls, m apples each. 
•The 1.7, expressing whole apples, are colled AntegerSj (that 
isy whole numbers.) The ^ (one fifth) of an apple, express- 
ing part of a broken or divided apple, is called a fractioTiy 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the upper number is to be divided by the 
lower. The upper number, or dimdendj is, in fractions, callr 
ed the numerator ^ and the lower number, or divisor^ is called 
the denominator. 

Note. A number like 17-J, composed of integers (17) 
and a fraction, (-^) is called a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be hy whole num- 
bers, is called the remainder^ and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; biit the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that; 
it consists of the remainder (1) for its numerator^ and the 
divisor (5) for its denominator. 

Therefore, if there be a remainders-set it down at the right 
band of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17-J^ find it necessary to multiply 

6 oiir fraction by 5 ; but this is 

-— - easily done, if we consider, that 

the fraction -J expresses one 
part of an apple divided into 5 equal parts; hence, 5 times 
J^ is 1 = 1, that is, one whole apple, which we reserve to be 
added to the units^ saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 453 dollars in a lottery • 
how many dollars did each receive ? 
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DividetuL Here, after carrying the division as 
DmsoTj 8 ) 453 far as possible by whale numbers, we 

. have a remainder of 6 dollars, which, 

QitotieMf 66f written as above directed, gives for the 
answer 56 dollars and | (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times th« eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is f of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 

Proof, f is 5 parts, and 8 times 5 is 40, that is, ^ =: 5, 

56f which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply fi fraction^ 

"—T we may multiply the manerajtor^ and divide the 

^^^ product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient 07ilyy and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 56 X 8 = 
448, and 448 -f- 5, the remainder, = 453, as before. 

31. .There are 7 days in a week; how many weeks in 
365 days ? Ans. 52^ weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -H 4, or A^ = 160 dollars, Ans. 

34. 678 -f- 6, or ^S• = how many ? Ans. 1 13, 

35. Ai^ = how many ? 

36. i^^ = how many ? 

37. .^pA = how many ? Ans. 384f . 

38. iffA=: how many? 

39. kSL^SLL = how many ? 

40. JMU^pa = ho w many ? 

IT 19. 41. Divide 4370 dollars equally among 21 men. 

Wlien, as in this example, the divisor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in tlie foregoing examples. Wherefore, it is 
more convenient to write down the computation at length 
In the foUowiDg manner : 
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OPERATION. We may write the jjivisor 

Divisor. Dividend. Quotient. and dividend as in short di- 

21 ) 4370 ( 208^. vision, but, instead of writing 

42 Ae quotient wider the divi- 

dend, it will be found more 

1*70 convenient to set it to the 

"168 figjit hand. 

1 Rmmnder. taking the dividend by 

partSy we seek how often we 
can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundreds^ it fpl- 
lows, that the 2 must also be hundreds. T,his, however, 
we need not regard, for it is to b<j fallowed by tens and ujiitSj 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain tha,t 2 (hundred) times 21 dol].a7*s ought now 
to be taken ou't of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
dividend, we subtract, and to the remainder, 1, (hj^f^dfed,) 
bring down the 7, (tens,) majting 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens;) finding that it will not go, we write a cipjher in the 
quotient, and bring down tjie next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find tlie remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
for the anstoer. 

This manner df performing the operation is called Lang 
Division. It consists in writing down the whole computation 

^ From the above example, we derive the following 

I. Place the divisor on the left of the dividend, separate 
them by a line, and draw another line on tlie right of the 
dividend to separate it from the quotient. 

IL Take a^ many figures, on li^e Mi q\ ^'t ^icqv^fc^^^"^ 
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contain tbe divisor once or more ; seek how many times they 
contain it, and place the answer on the right hand of the 
dividend for the lirst figure in the quotient 

III. Multiply the divisor hy this quotient figure^ and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note I, Having brought down a figure to the remainder, 
if the number it makes up be less tiban the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product ot the divisor, by any quotient 
figure, be greater than the part of the dividend taken, it is an 
evidence Uiat the quotient figure is too Icarge^ and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, tlie quotient figure is too smaUj and 
must be increased. 

exampl.es for practice, 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Ans. 234 hogsheads. 

2. If a man's income be 1248 dollatjs a year, how much 
is that per week, there being 52 weeks in a year ? - 

Ans. 24 dollars p^r week. 

3. What will be the quotient of 153598, divided by 29 ? 

Am. 5296^. 

4. How many times ip 63 contained in 30131 ? 

Ans. 478|^ times ; that is, 478 times, and H of another 
time. 

6. What will be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? 

7. What will be the quotient of 974932, divided by 365 ? 

Ans. 2671^'^. 

8. Divide 3228242 dollars equally amonff 563 men ; how 
many dollars must each man receive ? Ans. 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts, 
wJ^at nrDl be the magnitude of one of each of these equal 
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Ans. The^magnitude of one of the last of these equal parts 
will be 59^. 

10. How many times does 1030603615 contain 3215? 

Alts. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles ; what is that per hour, ther^ 
being 8766 hours in a year ? 

12. J^f J^Aaa = ho w many ? 

13. AA^g-fjia = how many? 

14. SLSj^^LAx == how many ? 



CONTRACTIONS IN DIVISION. 
I. When the divisor is a composite number. 

IT 20. 1. Bought 15 yardtf of cloth for 60 dollars ; how 
much was that per yard ? 

15 yards are 3 X*5 yards. If there had, been but 5 yards, 
the cost of one yard would be -S^ = 12 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be 
but one third part of 12 dollars ; that is, -^ = 4 dollars. Ans, 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotienty arising from that division, by the 
other ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24.' 

OPERATION. . 

24 = 6 X 4. 6)264 24)264(11 days, Ans. 

24 

"24 
24 

3. Divide 576 by 48 = (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 
6. Divide 2430 by 81. 

6. Divide 448 by 66. ,— 

II. To divide by 10, 100, 1000, &c. 
IT ftl. 1. A prize of 24TO dollars is owuedb^ Vi taftSLi^ 
what is each man's share ? 
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Each man's share will be equal to the number of tens con- 
tained in the whole sum, and, if one of the figures be cut off 
at the right hand, all the figures to the left may be consid- 
ered so many tens; therefore, each man's share will be 
247-^ dollars. 

It is evident, also, that if 2 figures had been cut off from 
the right, ail the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so many thousands j &c. Hence 
we derive this general Rule for dividing by 10, 100, 1000, 
&.C. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotient, and those to the right^ 
the remainder, 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents ? Ans. 424 dollars. 
424100 Here the divisor is. 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 

l^t (424) express the dollars. 

3. How many dollars in 34567 cents ? 

Ans. 345^^ dollars 

4. How many dollars in 4667840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ar^s. 426y§xr* 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills ? in 25000 mills ? in 845000 ? 

8. How many dollars in 6487 mills ? Ans. 6-^^ dollars. 

9. How many dollars in 42863 mills ? in 368456 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mills ? in 4784 mills ? in 34640 mills ? 

III. When there are ciphers 07i the right hand of the divisor* 

IT 22. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 

4I0U80 (^^') ^^ ^ composite number, 

' ^ (10X4=40;) we may, there 

12 doUs. Ans. fore, divide by one component 

part, (10,) and that quotient by 
the othcTy (4 ;) but to divide by 10, we have seen, is but to 
cut off the rignt hand figure, leaving the figures to the leQ 
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of the point ^or the quotient, which we divide by 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we should have cut ofF 2 figures, and have divided m 
-the same maBner; if 4000^ 3 figures, &c. Hence this gene- 
ral Rule :- — When there are ciphers at the right hand of the di-^ 
visoTy cut them off, and also as many places in the dividend ; 
divide the remaining figures in the dividend by the remain- 
ing figures in the divisor ; then annex the figures, cut ofi;* 
from the dividend, to the remainder. 

2. Divide 748346 by 8000. 

Dividend. 
DicMor, 8(000)7481346. 

Quotienty 93.-4346 Remainder. Ans. 93|^4S. 

3. Divide 46720367 by 4200000. 

Dividend. 
42|00000)467|20367(ll^^;y\^ Quotient. 
42 

"47 

42 

520367 Remamder. 

4. How many yards of cloth can be bought for 346500 
dollars, at 20 dollars per yard ? 

5.. Divide 76428400 by 900000. 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
60, 600, 70000, and 80. 



suppXiSXiasiiri? Vd division. 

QUESTIONS. 

1. What is division ? 2. In what does the process of di- . 
vision consist ? 3. Division is the 'reverse of what ? 4. What 
IS the number to he divided called, and to what does it an- 
swer in multiplication ? 5. What is the number to divide 
hy called, and to what does it answer, &c. ? 6. What is the 
^esidt or answer called, &c. ? 7. What is the sign of divi- 
sion, and what does it show ? 8. What Is tl\^ vitKct \b<33^ <il 
cxpiesg:ng dir vion ? 9. WliatiaahoTl dw\».wv^^sA\3S5r^>ai. 
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it performed? 10. How is division proved-? 11. How is 
mtdtiplicatlon proved? 12. What are integers j or whole 
numbers ? 13. What are fractions, or broken numbers ? 
14. What is a mixed number ? 15. When there is any thing 
left after division, what is it called, and how is it to be 
written ? 16. How are fractions written! 17. What is 

the upper number called? 18. the lower number? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is ^<jr division ? 22. Rule? 23. Wlien 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
oasket? 

4. What number must I multiply by 135 that the pro* 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Ans. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier? Ans. 11. 

8. The divisor is IS, and the dividend 144; what is the 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in how many days 
will he travel 586 miles ? 
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12. A man sold 35 cows for 560 dollars ; how much was 
what for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all 560 dollars ; now many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? 

15. If 364812 inches ar^ 30401 feet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 50 men, 
how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
bow many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 

persons in each house ; how many houses are there ? -in 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days ? 

■ in 5 days ? — — in 20 days ? — in 40 day$ ? 

in 120 days? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Ans. 346. 

23. Sixty seconds make one minute; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour; how many hours in 

1440 minutes? in 10080 minutes? in 40320 

minutes ? , in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours ? in 672 hours ? in 8766 hours ? ~ 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? ^- \J •" / 

27. How many times 3478 is equal to 47854 ? . 

28. A bushel of grain is 32 quarts ; how many qiiar(s must 
I dip out of a chest of grain to make one half (^\\ ^^ "^^^ 

bushel ? for one fourth {V\ o^ BlW-^^^. ^^^ ^^"^"^ 

mghth (i) of a bushel ? Ans. to iVe \o&t^ ^ «^^x\.^' 
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29. How many is i of 20? i of 48 ? i of 

247 ? i of 345678 ? i of 204030648 ? 

Ana. to the last^ 102015324. 

30. How many walnuts are ope third part (^) of 3 wal- 

nuU? ^ of 6 walnuts? iofl2? iof30? 

^of45? i of 300? i of 478? j 

of 3456320 ? ^ Ans. to the laat^ 1 162106}. 

31. Whatisiof4? iof20? J of 320? ^ 

of 7843 ? ' Ana. to the laatj 1960£. 



msoEiiZiAinaous qubstzoks, 

Involving the Principles of the preceding Rides. 

Note. The preceding rules, viz. Numeradon, Addition, 
Subtraction, Multiplication, and Division, are called the Ftm- 
dametUal Rides of AritfimetiCj because they are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse for 
142 dollars; what did they both cost? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend ? 

IT 23- When the minuend and the sjubtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the sum of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When you have the less of two numbers, and their differ^ 
^nce given f how do you find the greater number ? 
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5. The Stan of two numbers is 48, and one of the numbers 
is 19; what is the other? 

6. The greater of two numbers is 29, and their difference 
10 ; wh,a is the less number? 

. 7. The less of two numbers is 19, and their difference is 
10 ; what is the greater 7 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars; in pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he receive ? 

10. What will be the coiSt of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

V 

tr 24. When the price of 07ie pound, one bushel, &c. of 
any commodity is given, how do you find the cost of any 
number of pounds, or bushels, &.C. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be ? If in dollars, what ? if in shillings ? 

— ^ — if in pence ? &c. 

When the cost of am/ given number of pounds, or bushels, 
&c. is given, how do you find tJie price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c.,* how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product.^ 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend? ^ 

When the dividend and quotient are given, how 9o you 
find the divisor ? 

24. Wh&tis the product of 754 va^ 'lh\ 



V 
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15. What number, multiplied by 25, will produce 18850? 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six cents a day, how ibauy cents would 

he save in a year, (365 days,) ? how many in 45 

years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each? 

An». to the lasty 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil talce the last number of apples, 8, and re- 
verse the process. ' Ans. 40 apples. 

19. There is a certain number, to which, if 4 be' added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? \y- Ans. 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

^ 25. 21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square tods does it contain ? 

Note, A square rod is a 
square (like one of those in 
the annexed figure) meas-' 
, uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 
is equal to the number of rods on the other side ; therefore, 
^5x3=15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equa. 
and parallel, is called a parallelogram or oblong. 

22. /JQMeire is an oblong field, 40 rods long, and 24 rods 
^\1de j^^iRw many square rods does it contain ? 

23. How many square inches in a board 12 inches long^ 
and 12 Jnches broad ? Aiw« 144% 
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24; How mBny square feet in a boiard 14 ffe^t* Iblig aud 2 
feet wide ? 

25. A' cert&in township is' six milesr s(|ua1re ; How miany 
square miles does it contain ? Ans. 36. 

23. A man bought a farm for 22464 dollars; he sold one half 
oi if' Cot 12480.^olters^;,at' the rate of 20 dollars pet afcre ; how 
malTy acres diiPlie'ibuj? and" what did it cost him per acre ? 

27: A boy bought atsled for 86 cents, and' sold it again for 
^ quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife^ whith he sold for 
^4 cents; how many cents did he lose by his bargains? 

28. In a certain school-house, there are 5 rbws of desks, 
iu each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 31' seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how- many scholars will this hotise acc'onimo- 
date? Ans: 80. 

29. How many square feet of boards 'wilt it take" for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting/ a yard wide, will be sufficient to cover 
the floors, if the hearth and fireplace occupy 3 square yards ? 

3.1. A board, 14 feet long, contains 28 squ'slre* feet'; what 
is its breadth ? 

32.' How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4 -f- 5 + 6 -|- 1 + 8 = how many ? / 

35. 4 + 3-+10 — 2 — 4+6 — 7=: how many? 

36. A man divides 30 bushels of potatoes among 3 poor 
men.; how many bushels does each man receive ? What is 
J- of thirty ? How many are % {two thirds) of 30 ? 

37. How many are one third (^) of 3? of 6 ? 

of 9? -^ — of 282? of 46674312? 

38. How many are two thirds (f ) of 3 ? of 6 ? 

of 9 ? of 282 ? of 45674312 ? 



39. How many are f of 40 ? J of 40 ? - — ^ of 

60.'' — — fofeO? :Jof80? of 124? % of 

246876 ? f of 24G876 ? 

40. How many is I of 80 ? -^oi^Q> \^\"V^^X 

41. An inch b one twelfth patl (.^"^ ol ^ l^^Xx Vo^ ^sw^s^ 
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feet in 1 2 inches ? in 24 inches ? in 36 inches ^ 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, %vhat does 1 pound 

cost ? — ' — 2 pounds ? — — 3 pounds ? 6 pounds ? 

100 pounds? 

43. When oranges are worth 4 cents apiece, how inany 
can be bought for four pistareens, (or 20 cent pieces ?) ^ 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans. to the laatj 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

Ans. 60 years. 

47. There is a field 20 rods Umgj and 8 rods wide ; how 
many square rods does it contain ? Ans» 160 roda. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and eon- 
laiuing 160 square rods ? 

50. What is the width of a piec^ of land, 25 rods long, 
and containing 400 square rods ? 



COMPOUND snrxaBxsRS. 

IT 26. 'A number expressing things x)f the same kind is 
called a simple ntim6er ; thus, 100 men, 56 years, 75 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound numr 
her ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number ;^o 4 years 6 months and 3 days, 46 pounds 7 
shillings tnd 6 pence, are compound numbers. 

Note. Different kinds, or names, are usually called dif 
^en/ denominalions, , 
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FEDERAL MONEY. 

/ Federal money is the coin of the United States. The 
kinds, or denominations, are. eagles, dollars, dimes, cents, 
and mills. 

10 mills - - - are equal to - 1 cent. 

10 ecnte,(= 100 mills,) -v - - = 1 dime. 

10 dimes, ( ^ 100 cents = 1000 mills,) - =1 dollar. 

lOdollars, (= 100 dimes =« 1000 cents = 10000 mills) = 1 eagle.* 

Sign. This character, $ , placed beffore a number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, or partly in a 
higher^ aad partly in the iotoest denomination. Thus : 

d S .* 



S^.sg» 



84652 may be read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes ten^ 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 
/For ease in calculating, a point (') called a separatrix^f 
is placed between the dollars and cents, showing that all the 
figures at the left hand express dollars, while the two first 
figures at the right hand express cents, and the third^ mills. < 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. /As 100 cents make a 
dollar, the cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than few, requiring 
but one figure to express them, the ten^s place must be filled 
with a cipher./ Thus, 2 dollars and 6 cents are written 2'06. 
10 cents make a mill, and consequently the mills never ex- 
ceed 9, and are always expressed by a single figure. Only 

♦ The eagle is a ^oW coin, the dollar and dime are silver coins, tlie cent is a 
copper coin. The mill is only inuts^inaryf there being no coin of that denomina- 
tion. There are half eagles, half dollars, half dimes, and half ceuls.,rea.(. q»vc&. 

t The character used fi)r the5«paratnjp,u\\.Vi^"^i\vcX^T^ kxX^-sNeNN^-T ^"^^ 
ihe comma j the comma inverted is here adopVedjXo ^va»Mi^v^>N-^^'^"^'^^*^'^ 
aoa aged in ptuictuatioa. '^ 
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one place, therefore, is appropriated to mills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2^007. Six 
cents are written *06, and seven mills are written '007. 

Note. Sometimes 5 mills = j- a cent is expressed frac- 
tionally: thus, 425 (twelve cents and five mills) is ex- 
pressed 12|, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17*008 

4 dollars and 5 cents, ----- 4*05 
75 cents, --------- «75 

24 dollars, 24* 

9 cents, --------- <09 

4 mills, *004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills; 100 dollars, 1 cent and 4 mills; 1 mill; 2 
mills ; 3 mills ; 4 mills ; j- cent, or 5 mills ; 1 cent and 1 mill , 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents ^ 
nine cents. 
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IT 27- How many mills in one cent ? ■ in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

in 663 cents ? in 1 c6nt and 2 mills ? in 4 

oents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? ■ in 

8 dollars ? in 3 dollars and 16 cents ? in 6 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills ? How many dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

mills ? in 846732 mills ? 

TAis cAan^ng one kind of money ^ ^c. into another Idnd^vnth^ 
^/ alieri7iff the value^ is called Redtjctiot*.. 



fl" 27, 28* ADDITION OI* ^EDfiRAL MOI^BY. 69 

As there are 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying them by 10, that 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = 16000 mills. ^Again, to change mills back 
to dollars, we have only to cut off the three tight hand 
Jiguresj f(ir 21 ;)( and to change cents to dollars, cut off the 
two right hand figures, when all the figures to the kft will be 
dollars, and the figures to the right, cents and mills.) 

Reduce 34 dollars to cents. Ans. 3400 cents. 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24014 cents. 
Reduce $ 748*143 to mills. Ans. 748143 mills. 

Reduce 748143.mill8 to dollars. Ans. $ 748«143. 

Reduce 3467489 mills to dollars. Ans. 3467'489. 

, Reduce 48742 cents to dollars. Ans. $ 487'42. 

Reduce 1234678 mills to dollars. 
Reduce 3469876 cents to dollars. 
Reduce $ 4867*467 to mills. 

Reduce 984 mills to dollars. Ans. $ *984 

Reduce 7 mills to dollars. Ans. $ *007 

Reduce $ *014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 9617| cents to dollars. Ans. $96*17^. 

Reduce 2064J- cents, 503 cents, 106 cents, 921 j- cents, 
600 cents, 726J cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT 28. From what has been said, it is plain, that we may 
readily reduce any sums in federal money, to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
^et dawn the sums, taking care to write dollars under dollars, 
cents under cents, and miUs under mills, in such order y that ike, 
separating points of the several numbers shall jaU d\t«ic\\A^"vx^^^^ 
eocA o/ker, and add them up as simple ivuaubcra^ -jX^wrw^^ >^«^ 
uparairix m iA$ ammmt d%r%cA}f vmUr Uw olH«t pcwvU^ 
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What is the amount of $487'643, $132<007, $4^04, 

and $264402? Am. $887^792. 

OPERATION. OPERATION. 

407643 mUls. or, $ 487'643 

132007 mills. $ 132*007 

4040 mills. $ 4'04 

264102 mills. $ 264402 



Ammnt^ 887792 mills, = $887^792. $ 887*792 AmmmU 

EXAMPIiiES FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12j> cents, and 2 oranges 
for 6 cents; what was the whole amount.^ Ans* $ 10'155 

2. A man is indebted to A, $ 237^62 ; to B, $ 350 ; to C, 
$8642j-; toD, $9'62^; and to E, $0*834; what is the 
amount of his debts ? Ans. $ 6S4'204,» 

3. A man has three notes specifying the following sums^ 
viz. three hundred dollars, fifty dollars sixty .. cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Ans. $359*68. 

4. What is the amount of $66*18, $7*37^, $280, 
$0*287, $17, and $90*413? 

5. Bought a pair of oxen for $ 76*50, a horse for $ 85, 
and a cow for $ 17*25; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37| cents^ a pound of salt petre for 24 cents, 2 yards 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62J cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for .the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pa^r of boots, and 
2 dollars 12^ cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $ 4*75 

2125 mills. $2*125 

2623 mills zz $ 2^625 Am. %^^ Am. 
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8. A man bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seven and a half cents ; 
how much did he gam ? Ana. $3'375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans, He lost $2^25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$16*50; what must he have for it? Ans. $,,1^9^50. 

11. A man sold a farm for $5400, which was $,72o'37^ 
more than he gave for it ; what did he give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
he left ? 

13. A man's income Is $1200 a year, and he spends 
$ 8d0*35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16*82 to make $?5? 

16. How much must you subtract from $250, to leave 
$87*14? 

17. A man bought a barrel of flour for $ 6*25, 7 pounds 
of coffee for $ 1*41 ; he paid a ten dollar bill; how much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

IT 29. 1. What will 3 yards of cloth cost, at $4*62^ a 
yard ? 

OPERATION $4*625 are 4625 mills, which 

$ 4*625 multiplied by 3, the product is 

3 13S75 mills. 13875 mills may 

— --— now be reduced to dollars by 

$ 13 876, the answer. placing a point between the third 

and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cents a poimd, what will 123 pounds of butter 
cost ? 
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OPERATION. As the product of 

123, the numh^ of pounds. ^7 t^^^ numbers 

16 cents, the price per pound. will be the same, 

whichever of them 

738 be made the multi- 

123 , plier, therefore the 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars^ 
is $ 19^68. 

RULE. 

From the foregoing examples it appears, that the multi* 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product will be the answer in 
the lowest denomination cofitained in the given sum, which may 
then be reduced to dollars. 

EXAMPIiES FOR PRACTICE. 

3. What will 260 hushels of rye come to, at $ 0^88^ per 
bushel? Ans. $22^25. 

4. What is the value of 87 barrels of flour, at $ 6'37J a 
barrel ? 

5. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28^ cents a gallon ? Ans. $ 17'955. 

6. If a man spend 12 j cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years ? Ans. It will amount to $ 228' 12^ in 5 years. 

7. If it cost $36'75 to clothe a soldier 1 year, how mucli 
will it cost to clothe an army of 17800 men ? 

Ans. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Ans. $ 1212. 

Note. As 25 cents is just j- of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is, $ 4848 ; and at one quarter (^) of a 
doDar per y&rd, it is plain, the cost would be one quarter (J) 
Bsmsmy dollars as there are yards, ttiaX \s, ^^^-=1 tfelAa^* 
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When one quantity is contained in another exactly 2, 3, 4/ 
5, &c. times, it is called an aliquot or even part of that quanti- 
ty ; thus, 25 cent6 is an aliquot part of a dollar ^ because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence just make 1 
shilling. The following table exhibits some of the aliquot 
parts df a dollar : ■ 

TABLE. From the illustration of the last 

^ example, it appears, that, when the 

60 — J o/a dollar. p^ce per yard, pomidy &c. is one of 
3^i = i <>/ « dollar, these aliquot parts of a dollar, the 
25 =L ^ of a dollar. cost may be found, by dividing the 
20 =z J o/a dollar. ffiven number of yards^ pounds^ &c. 
124 =lofa dollar. ^Y ^^^ number which it takes of 

H:l^ofa dollar. ^^^? P^^^^^o make 1 dollar. . If the 
* ^ r . 11 pnce be 60 cents, we divide by 2 , 

6 ^^oja dollar. jf 25 cts. by 4 ; if 12^ cts. by 8, &c. 

This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
12^ cents, or f of a dollar, per yard ? 

By practice. By multiplication. 
8)14756 14756 
'125 



Ans. $1844*50 



73780 
29512 
14756 



$ 1844*500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $ *50, z=^ 
dollar, per pound ? Ans.' $ 9372*50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or ^ of a dollar, per bushel ? AJy^ = $ 3122 Ans. 

14. What is the value of 48240 pounds of cheese, at 
^ *06^, =: -j^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, = j^y of a dollar, 
apiece? Ans. $243'50 

16. Wliat is the value of 151020 bushels of apples, at 20 
cents, = -^ of a dollar, per bushel ? Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12^ cents 
per pound? Aaa% %'>>^ 

18. What cost 3740 yards ot cloth, i^X % V^^ ^^ ^^^^ 



4) $ 3T40 Ji=*co8t it ^1* per yard. 

935 = cost at $ *26 per yard. 

— ■— "— ^— • • • 

Ans. $ 4675 = cost at $ 1^25 per yard. 

19. What is the cost of 8460 hats, at $Vl2i apiece? 

-^^ — at $ 1 *50 apiece ? at $ 3'20 apiece ? a 

$ 4^06^ apiece ? 

Am. $9517^50. $126d0. $27072. $34368^75. 

IT 30. To find the value of articles sold by the 100, or 1000. 

1. What iiB the Value of ^65 feet of timber, at $ 5 per 

hundred ? v. 

Were the price $5 
OPERATION. per f^^^ it is plain, the 

^Z^ value would be 865 X 

f $ 5 = $ 4325 ; but the 

$ 4325 = value at $B per foot, price is $ 5 for 100 feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ($ 4325) by 100, we snail obtain. the 
true value; but to divide by 100 is but to cutoff the two 
right hand figures, or, in federal money, to remove the separa- 
trix two figures to the left. Ans. $ 43^25. 

It is evident, that, were the price so much per thousand, 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule iox finding the value of articles sold by the 100 
or 1000 : — ^Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind of denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

fiXAMPIiES FOR PRACTICE. 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? Ans. 59 dollars and 50 cents. 

OPERATION. 
4250 

$ 14 in this example, because tbe price is at 

"TZirr 80 much per 1000 feet, we divide by 1000 

4250 ®' ^^* ^^ three figures. 




t59'500 
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3. What will 3460 fe^t of timber come to, at $ 4 per 
hundped ? 

4. What will 24650 bricks come to, at 6 dollars per 1000 f 

5. What will 4750 feet of boards come to, at $ 12^25 per 
1000 ? Ana. 68' 187. 

6. What will 38600 bricks cost, at $4«75 per 1000 ? 

7. What will 46590 feet of boards cost, sl^$ 10'625 per 
1000 ? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the valae of 4000 bricks, at 3 dollars per 1000 ? 



DIVISION OF FEDERAL MONEY. 

IT 31. 1. If 3 yards of cloth cost $5^25, what is that a yard? 

OPERATION $5'25 is 525 cents, 

3\5i25 which divided by 3,, the 

— — quotient is 175 cents. 

Answer^ 175 centSy = $ 1'75. which, reduced to dollars, 

is $ 1'75, the answer. 

2. Bought 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce the 
$ 3 to cents, by annexing two ciphers, thus : 

OPERATION. 300 cents divided by 4, the quotient 

4)^00 jg 75 cents, the price of each'jusli.of 

Am, '16 cents. corn. 

3. Bought 18 gallons of brandy, for $42*75 ; what did it 
cost a gallon ? 

OPERATION. 
18)42'75(2375 mUls^ = $2*375, the answer. 
36 



67 $ 42*75 ia 4275 cents. After bringing 

54 down the last figure in the dividend, and 

dividing, there is a remainder of 9 cents, 
1^^ which, by annexing a cipher, is reduced 

to mills, (90,) in which the divisor is cou- 
90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re- 

duced $ 42*75 to mills, before dividing, ly 

annexing 'a cipher, 42750 mills, which 
divided by 18, would have given tbxi same result, 2375 mills 
which, reduced to dollars, is $ 2'*d75, the answer. 

F* 
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4. Divide $ 59*387 by 8. 

OPPKATION. 

8)59'387 

Quotieniy 7*423f , that is, 7 dollars, 42 cents, 8 mills, and | 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill arie of so little value as to be disregarded. 
Sometimes the sign of addition (-}-) is anuf sed, to show that 
there is a remainder, thus, $ 7'423 +. 

BULE. 

From the foregoing examples, it appears, that division of 
federal mioney dees not differ from division of simple num- 
bers. The quotient vnU he the answer in the lowest dencmma' 
(ion in the given sumij which may then be reduced to dollars. 

Note. If th^ sum to be divided contain only dollars, or 
dollars and centsj it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers to the reminder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

£:XAMt>i£S FOR PRACTICE. 

5. If I pay $ 468*75 for 750 pounds of wool, what is the 
value of 1 pound ? Ans. $ 0*625 ; or thus, $ 0*62^. 

6. If a piece of cloth, measuring 125 yards, cost $ 181 '25, 
what is that a yard ? Ans. $ 1'45. 

7. If 536 quintals of fish cost $ 1913*52, how much is that 
a quintal ? Ans, $ 3*57. 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
did it cost me per acre ? Ans, $ 38*26. 

9. At $ 954 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25, 
10.. Bought 72 pounds of raisins for $6; what was that 
a pound ? t^- = how much ? 

Ans. $0*111 J; or, $0*lll-f. 

11. Divide $12 into 200 equal parts; how much is one 
of the parts ? g^^ = how much ? Ans. $ 0*006. 

12. Divide $ 30 by 750, ^ = how much ? 

13. Divide $ 60 by 1200. ylg^ = how much ? 

J^. Divide $215 into 86 equal parts; how much will 
aae of the pkrta be ? ^^ = how mucU^ 



' ' \ 
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15. Pivide $176 equally among $250 men; how much 
will each man receive ? ^^J = how much ? 



SUl^PLEMENT TO FEDERAL MONEY. 

QUESTIONS^ 

I. What is understood by mnple jiumheTS? 2. 



*bj Compoynd numbers? 3. by different denomina- 
tions 1 4. What is federal money ? 5. What are the de- 
nominatioijis Used in federal money ? 6. How are dollars 
distinguished from cents? 7* Why are two places assigned 
for cents, while only one place, is assigned for mills ? 8. 
To what does the relative v^lue of mills, cents, and dollars 
correspond ? 9. How stre mills reduced to dollars ? 10. 
— to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. tp mills? 14. Why? 15. How is 

the addition of federal money performed ? 16. — ^-^ 
subtraction? 17. multiplication? 18. divi- 
sion ? 19. Of what name is the product in multiplication, 
and the qiwtient in division ? 20. In case dollars only are 
given to be divided, what 13 to be done ? 21. When is bne 
number or quantity said to be an aliquot pari of another ? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold b)r 

the 100 or 1000? 

EXERCISES. 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for 16^ cents a pound; what would that be a firkin, and 
how much for the whole ? Ans. $ 159'39 for the whole, 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4^ cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount ? Ans. $ 35^47. 

3. A farmer bought 25 pounds of clover seed at 11 cents 
a pound, 3 pecks of herds grass seed for $ 2^25, a barrel of 
flour for $6^50, 13 pounds of sugar at 12J- cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds^ a.t 
8i cents a pound, and 5 barrt^ls, o^ c\d« ^\. %V^v> ^>5«s:tsSw« 
The balance between theartic\eBbou^\.%xi^^K^^*vb\ c^>2».\ 
'9 itfoTf or agcdnai the farmer i ^ 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amounting to $ 39876^74 ; the 
residue is to be divided between 7 sons; what will each 
one receive? -^ 

5. How much coffee, at 25 cents a [fbund, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans, 348 pounds. 

6. At 12^ cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $86*75 each, what will they, all 
receive ? 

8. A merchant sold" 275 pounds of iron, at 64^ cents a 
pound, and took his pay in oats, at $0*50 a bushel; how 
many bushels did he receive ? - C" - _ 

9. How many yards of cloth, at $ 4*66 i yard, must be 
given for 18 barrels of flour, at $ 9'32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $3*75 a yard; the second, 21 yards, 
at $ 4*50 a yard ; and the, third, 35 yards, at $ 5^12^ a yard ? 

IT 32. It is usual, when^gbod^ are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called hUls of parcels. 

Boston^ January 6, 1827. 
Mr. Mel Atlas 

Bought ofBenj. Burdett 

12J yards figured Satin, at $ 2*50 a yard, $31*25 

8" sprigged Tabby, ... 1*25 lO'OO 

Received payment, $ 4 1 *25 

Benj, Burdett. 



Salem, June 4, 1S?7. 

Mr. James Payivdl 

Bought of Simeon Thrifty 

3 lio^'sheads new Rum, 118 gal. each, at $0*31 a gal. 

2 pipop Frencli Brandy, 120 and i;J2 gal. .. V}^ 

I iio^shead brown Sut^ar, 9J cwt. .. 10'34 .. cwt. 

»*} casks of Rice, 2 cwt. 1 qr. 17 lb. each, .. * *05 .. lb. 

5 bags Coffee, 75 lb. each, x •• '28 

I chest hys^n Tea, 861b. ^ *92 



Receivcii payment, * $700*52^ 

For Suneon Thrifty, 
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Wilderness, February 8» 1827. 

Mr. Peter Carpenter . : , 

(See IT 30.) Bought of Asa Fattiree 

5682 feet Boards, at $ 6 per M. 

2000 8*34 

800 Thick Stuff, .. 12*64 

1600 Lathing, .. 4* ..„ 

650 Plank, .. 10* ......... 

879 Timber, .. 2*50 ..*^ C. 

236 2*75 

Received payment, $ 101*849 

Asa Falltree, 

Note, M. stands for the Latin mi/Ze, which signifies 1000, 
and C for the Latin word centum, which signifies 100 



RSDtfCTXOHr. 

IF 33. (We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills:\' In England, it is 
reckoned in pounds, -shillings, pence, and farthings, called 
denominations of money.\Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods,' feet, and 
inches, called denominations of measure, &c. ' 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. 



' The denominations are pounds, shillings, pence, and far* 
things. 7 I • 

. ..', .-■; :• TABLE... ^ .,^ ._^.,. ^ 

4 farthings (qrs.) make 1 penny,, marked d. 
12 pence - - - - i shilling, - - s. 
20 shillings - - - - 1 pound, - - iB . 

Note, Farthings are often written as the fraction of a 
penny ; thus, 1 farthing is written \ d«, 2 farthings^ \ d.^ 3 
farthings^ | d. 



\ 
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RSDUCTION. 



IT S3. 



How many farthiDgs in 1 

penny? in 2 pence? 

— in 3 pence ? in 6 

pence ? in 8 pence ? 

in 9 pence ? in 12 pc 



? 

2 



in 9 pence ? in 12 pence 

in 1 shilling ? in 1 

shiliiugs ? 



How many pence in 2 shil- 
lings ? in 3 s. ? ■ - in 

4 s. ? in 6 s. ? in 

88. ? in 10 8. ? in 2 



shillings and 2 pence ? 

in 2 s. 3 d. ? in 2s. 4 d. ? 

in 2 8. 6 d. ? in 3 s. 6 d. ? 



in 4 s. 3 d. ? 



How many shillings in 1 

pound ? -— in 2iB . ? 

hi 3jB.? in4iB.? 

in 4 iS . 6 s. ? in 6 JS . 8 s. ? 

in 3£. 10s.? in 



2£. 15 8.? 



How many pence in 4 far- 
things ? in 8 farthings ? 

in 12 farthings? in 

in 32 far- 

in 36 farthings ? 



24 farthings ? 
things ? 



in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs. ? 

How many shillings in 24 
pence ? — 
in 48 d. ? - 
in 96 d. ? — 
in 26 d. ? -— 
in28d.? — 
in42d. ? - 



in 36 d. ? 
-in72d.?- 
inl20d.?- 
in 27d.?- 
. in 30 d. ? - 
- in 61 d. ? 



How many pounds in 20 shil- 
lings ? in 40 8. ? in 

60s. ? "' in 80 s. ? in 

86 s. ? in 128 s. ? in 

70 8. ? in 66 s. ? 



It has already been remarked, that the changing of one 
kind, or denomination, into another kind, or denomination, 
without altering their value, is called Reduction. J{^ 27.) 
Thus, when we change shillings into pounds, or pounds. into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, the 
reduction is performed by multiplication ; and it is then call- 
ed Reduction Descending, But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by division ; it is then called Reduction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
midtiply by 20. And again, to reduce shillings to poimds, 
we must dimde by 20. It follows, therefore, that reduction 
deacendmg and ascending reciprocally prove each other. 
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1. Inltig. 13 s. 6 J d. how 
many farthings ? 

OFERATION. 

£,, s, d, qrs, 
17 13 6 3 
208. 



3539. in 17iS. IBs. 
12 d. 



4242 d. 
4q. 



\ 



16971 qrs. the Ans. 

In the above example, be- 
^ cause 20 shillings make 1 
\ pound, therefore we multiply 
n£. by 20, increasing the 
jl product by the addition of the 
given shillings, (13,) which, 
^^ it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
(4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17 £. 13 s. 
6Jd., are contained 16971 
farthings. 

IT 34. The process in tlie 
fully examined, will be found 

iTo reduce high denaminor 
tions to loweTy — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
if any, of that less denomiua- 



^ 



2. In 16971 farthings, how 

many pounds ? 

OPERATION. 

FarUiingB In a penny. 4)16 971 3 V* 

Ftonce In a sbiUIng, 1 2 )4242 6 d. 
Sblllinfiinaiiound, 2|0)35|3 13 «• 

Ana. 17iB. 13«. 6frf. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
tq shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17iS., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con*- 
stitute the answer. • 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c,, 
as taught IT 22. 

foregoing examples, if care- 
to be as follows, viz. 

^To reduce low denominatum$ 
to higher^ — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher, Ytot^i^^ vcv^^ ^-^cw^r. 
.maivnet V\\)[v e^Ocv «^ce.si^^^^ 
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tion.) Proceed in the same 
manner with eiieh succeeding 
denominatio|i. until you have 
brought it to the denomination 
lequued.^ ' 



brought it to the denomination 
required. -^ ' 



1 1 



EXAMPLES FOR PRACTICE. 



8. Ileduce B2£. 158. 8d. 
to farthings. 

5. In 29 guineas, at 28 s. 
each, how man j farthings ? 

7. Reduce $163, at 6 s. 
each, to pence? ^ •■ ; . 

9. In 15 guineas, how 
many pounds ? 



4. Reduce 3H7S. farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? ' 

8. Reduce 11736 pence to 
dollars. 

10. Reduce 21 iS. to guin- 
eas. 



Note. Wig cannot reduce guineas directly to pounds, but 
we may reduce the gUiiieas to shillings, and then the shil 
lings to pdunds; 



tPjOY weight. 

' By Troy weight are Iveighed gold,* silver, jewels, and all 

liquors. Tke denominations are {iounds, ounces, penny- 
-vireights, and grains. } 

TABLE. 

24 grains (grs.) make 1 pennyweight, marked pwt. 

20 pennyweights - - 1 ounce, - * - - - oz. 

12 ouAces - - - - 1 pound, ----- lb. 



11. Bought a silver tank- 
ard, weighing 3 lb- 5pz., pay- 
ing at the rate of $ 1'08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt to pennyweights. 

16. In 71b. 11 oz. 3 pwt. 
9 grs. of silver, how many 
grains ? 



12. iPaid $ 44^28 for a sil- 
ver tankard, at the rate of 
$ 1^08 an ounce; what did it 
weigh ? 

14. In 50572 pwt. how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



* The fineness of gold is tried by fire, and is reckoned in carats by which 

is understood the 24t1i oart of any quantity; if it lose nothing in the trial, it 

is said to be 24 carats nne ; if it lose 2 carats, it is then 22 carats fine, which 

is the standard for gold. 

Silrer which abides the fire without loss is said to be 12 ounces fine. The 

standard for aHver coin is 11 oz* 2 yvXa, ot &da «\VT«t «x\dL \% ^^ii\a. <s1 cq^ 

per^ melted together. 



/Apotbccaries' weight* is used by apothecaries and physi- 
cians, in compountHng medicines. '^The denominations a^ 
f^tmdsy ounces^ drams^ scruples, and grains.J 

TALI'S- 

20 grains, (grs.) make 1 scruple, marked Q* 

3 s^QTuples. 1 dram, - - - '5 • 

8 drams - - 1 ounce, - - - g. 

12 ounces - - - - 1 pound, - - - IK. 

17. Ind-Ib.BS* 15. 2 9.[ 1«. Reduce 66799grs. to 
10 grs., how maiiy grains. pounds. 



AVOIRDUPOIS WEIGHT.t 

{ By avoirdupois ^dight are wei^ied all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and iselling,) and all kinds 
of metals, except gold and silver. ? The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams./ 

TABIi!E. 

16. drams, (drs.) make 1 ounce, - marked - oz. 

Jfi ounces ----- l pound, - - - - - lb* 

28 pounds ----- 1 quarter, - - - - - qr. 

4 quarters ----- 1 hundred weight, - - cwt 

20 hundred weight - . - 1 ton, ------ T. 

Note 1. In this kind of weighty the words gross and nfit 
are used. Gross is the weight of die goods, together with 
the box, bale, bag, cask, &c., which, contains them. ^Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances.; 

Note 2. A hundred weight, it will be perceived, is 1 12 lb« 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

• The pound and ounce apothecaries' weight, and the pound and ounce Troy 
' the same, only diflferently dvrided, and siSdrnded. 



i lib in. Troy*=s 192 oz. avoirdupois, and 115 Vb. Tt^i'^ -s^Wb^a, w^*sJssa. 
poif. 1 lb. Troy — 5760 grains^ and V tt>. avt»\Td>aK>\% ««"l<^ |^\v»^\^^- ^ 

Q 
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KCDVCTION. 



irs4. I 



19. What will 6 cwt 8 qr8.| 
171b. of sugar come to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt qrs. 12 lb. of 
raisins into boxes, containing 
261b. each; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qr. 191b. 6 oz. 12 dr. how 
in«nydrain8? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12j^ cents a pound, naay be 
bought for $ 82^625 ? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt ? 



24. In 7323500 drams, how 

many tons ? 

26. In 34lb. OS. e pwrt 
16 grs. Troy, how many 
pounds avoirdupois ? 



I 



CLOTH MEASURE. 



\ 



Cloth measure is used in selling cloths and other goods, | 
sold by the yard, or ell. The denominations arc ells, yards, 
quarters, and nails. 



TAB)L]B. 

4 nails, (na.) or 9 inches, make 1 quarter, marked 
4 quarters, or 36 inches, - 1 yard, 



3 quarters, 

5 quarters, 

6 quarters. 



1 ell Flemish, - - 
1 ell English, - - 
1 ell French, - - 



qr. 

yd. 

E.F1 
£. E» 
E.Fr 



27. In 573 yds. 1 qr. 1 na. 
how many nails ? 

29. In 151 ells Eng. how 
many yards ? 

Note. Consult IT 34, ex. 9. 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188f yards, how ma- 
ny ells English ? 



LONG MEASURE. 



Long measure is used in measuring distances, or otiier 
things^ where length is considered without regard to ^reocfi/i. 
The denominations are degrees, leagues, miles, furlongs 
rodsp yttrdB, /eet, inches, and baxlej^^conis. 



V 34. 



REDUCTION. 
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73/ barley-corns, (bar.) make 1 inch, - marked 



112/ inches, 

3 feet, - 

5^ yards, orjlSJ^eet, 
40 rods, or 220 yards, - - 

8 furlongs, or ^20/rods, - 
miles, 






Ifoot, 

lyard, - - - - - 

1 rod, perch, or pole, - 

1 furlong, 

1 mile, - - - 

1 league, - - 

deg. or °. 



in. 
ft. 

yd. 

r.p. 
fur. 
M. 
L. 



3 

60 geographical, or (69^) ^ ^^ 

statute miles, - - ) & > 

Sa great circle, or circumfer- 
ence of the earth. 



360 degrees, 



31. How many barley-corns 
mil reach round the globe, it 
Delng 360 degrees ? 

Note, /To multiply by 2, is 
o take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by J^ is to take the 
multiplicand half a time, that 
is, the half of it. ) Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

i)360 
69^ 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 



32. In 4755801600 barley- 
corns, how many degrees ? 

Note. The barley-corns be- 
ing divided by 3, and that 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16^ on 
account of the fraction j- ; but 
16^ feet == 33 half feet^ in 1 
rod ; and 132105600 feet = 
264211200 Ao// /cc/, which, 
divided }^y 33, gives 8006400 
rods. 

C Hence, when the divisor is 
encumbered with a fraction, 
^ or i", &c., we may reduce 
the divisor iohalveSy or fourths j 
&c., and reduce the dividend 
to Uie same; then the quo- 
tient will be the true answer. 

34. In 30539520 inches, 
how many miles ? . 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 



in Uie distance from Boston to UTom ^^^\ft\v \» ^^wiJ^^aRfc^ 
Providence, it being 40 miles ?W\i^\. V& ^^ ^^Xxs^r.^^ 



i 
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RSOUCTION. IT SS 

LAND OR SQUARE MEASURE. 



Square measure is used in measuring land, and any other 
thing, where Unglh and breadth are considered, t The de- 
nominations are' miles, acres, roods, perches, yards, feet and 
inches. ^< 

IT 35. 3 feet in length make a yard in long measure ; but it 
requires 3 feet in length and 3 feet in breadth to make a yard' 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that i^, 9 square feet Thi$ will 
clearly appear from the annexed figure. 



3 feet cs 1 yard. 











■i 






( 


mm 

11 








£ 

« 









It is plain, also, that a square foot, 
that is, si square 12 inches lii length 
and 12 inches in breadth, must con 
tain 12 X 12 = 144 square inches. 



144 square inches = 12 X 12 ; that is, 
12 inches in length and 12 inches 
in breadth --..--- 
9 squarefeet=:3X3; that is, 3 feet > 
in length and 3 feet in breadth ) 
80^ square yards ~ 5 J X 5^ or 272^ > 
square feet i= 16^ X IC^, - J 
40 square rods, ---.-.«. 

4 roods, or 160 square rods, - - 1 acre. 

640 • acres, -.-----•- 1 square mile. 

Note, Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7^^ 
inches in length ; 25 links make 1 rod, long measure, and 
625 square Unks make 1 square rod. 



make 1 square foot 

- 1 square yard. 

^ ( 1 Square rod, 
* ( perch or pole. 
- - 1 rood. 



I 



V 35, 36. 

37. Id 17 acres 3 roode 12 
rods, lioiv many square feet? 

Note. In reducing rods to 
feet, the multiplier will be 
272^. To multiply by j-, is to 
take a fourth part of the mul- 
tiplieaad. The priociple h 
the lame as flhowD IF 34, 
ex.31. 



39. Reduce 64 scjuttre miles 
to square feet ? 

41. There is a town 6 B 
■quare ; how many square 
miles in that town.' how 
many acres? 



38. In 776457 square fe^ 
how mauy sj^res ? 

Note. Herewehave 776457 
square feet to be divided by 
272f. Keduce the divisor to 
Joarthsj that is, to the lowest 
denomination contained in it; 
then reduce the dividend to 
joitrlha, that is, to the same 
denomination, aa shown TT 34, 

40. inl,784,317,600s(faare 
feet, how msny square miles ? y 

42. Keduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have length, breadth, and tkiclmets; such as timber, wood, 
stone, bales of goods, &c. (The denominations are cords, 
tons, yatds, feet, and inches^ 

IT 30. It has been shown, that a square yard coatains 
3 X 3 = 9 square feet. A cubic yard is 3 feet long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
and one foot thick, it would contain 9 cubic feet ; if 2 feel 
thick, it would contain 2 X 9 := 18 cubic feet ; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet. This 
will clearly appear from the 
annexed figure. 

It is plain, also, that a cubic 
foot, that is, a solid, 12 inches 
in length, 12 inches m breadth, 
and 12 inches in ihickness; 
will contain 12X12x12 = 
1728 solid or cubic inches. 
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HXBuciaojr. 



vse. 



1 solid yard. 
1 ton or load. 



TABL.E. 

1728 solid inches, = 12 X 12 X 12, ^ 

that is, 12 inches in length, > make 1 solid foot. 

12 in breadth, 12 in thickness, } 

27 solid feet, = 3 X 3 X 3 - - - . 

40 feet of round tinoiber, or 50 feet > 

of hewn timber, - - - - J 

128 solid feet,* = 8x4X4, ithat S 

is, 8 feet in length, 4 feet in > - - 1 cord of wood, 
width, and 4 feet in height, } 

Note, What is called a c&rdjooty in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 cord feet make 
1 cord. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet/? * 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet.^ how 
many solid feet ? 



44. In 622080 cubic inches; 
how many tons of round tim- 
ber? 

46. In 592 solid feet of 
wood, how many cord feet ? 

48. In 8 cords of wood, bow 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABLE. 

4 gills (gi.) -* make - - 1 pint, marked pt. 

2 pints -------l quart, - - - qt. 

4 quarts ------ i gallon, - - - gal. 

31 J gallons ------ l barrel, - - - bar. 

63 gallons ------ i hogshead, - - hhd. 

2 hogsheads ----- i pipe, - - - P. 

2 pipesj or 4 hogsheads 1 tun, - - - - T. 

A'oie, A galloUf wine measure, contains 231 cubic inches. 
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51 . Reduce 12 pipesof wine 
to pints. 

63* In 9 P. 1 hhd. 22 gds. 
3 qts. how many gills ? 

55. In a tun of cider, how 
many gallons ? ' < ' 



/ 



52. In 12096 pints of wine, 
how many pipes ? 

54. Redtice 39032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gallons, 
quarts, andplBts. 

, TABLC. 

2 pints (ptSi) - make - 1 quart, - marked qt. 

4 quarts - - ^ - * - 1 gallon, - - - - - gal. 

36 gallons - - - - 1 barrel, - - • - - bar. 

64 gallons ----- l hogshead, - - - - hhd. 

Note*. A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar. 18 gal. 
of ale to pints. 

69. In 29 hhds. of beer, 
now many pints } 



58. In 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 
hogsheads^ 



DRY MEASURE. 



Dry tneasure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, coal, &;c. The denominations are 
chaldrons, bushels, pecks, quarts, and pints. 

2 pints (pts.) make - 1 quart, - marked - qt. 

Bqtiarts ------ 1 peck, - - - - - pk. 

4 peeks ----- 1 bushel, - - - - - bu. 

36 bushels ----- 1 chaldron, - - - - ch. 

Note, A gallon, dry measure, contains 268^ cubic inches. 
A Winchester bushel is IS^ inches \tL ^vwsx^\A\^^\a5SK^'^^ 
deep, and contains 2I50f cubic mcVii^i^ 



{ 



so 
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61. In 75bashei8ofwbeat, 
hoiv many pints ? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4800 pmts, how ma< 
nj bushels? 

64. In 6048 pecks, how ma- 
ny chaldrons ? 



TIME. 

The denominations of time are years, months, weeks, 
days, hours, minutes, and seconds. 

TABIiE. 

60 seconds (s.) - make - 1 minute, maxked m« 

60 minutes ------ i hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days ------- i week, - - - - w. 

4 weeks ------ i month, ----- mo 

13 months, 1 day and 6 hours, > 1 common, or > 

or 365 days and 6 hours,^ > Julian year, J " 7^- 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 days. 
February, 2d, - - - 28 
March, 3d, - - - 31 

M^v' " 6th' ' " 31 ^^'^* When any year 

June, . 6th; I I I 30 canbedividedby4with. 

July, - 7th 31 outaremainder,itiscall- 

Auffust, 8th 31 ' P ^^^^^ ^ which 

September, 9th; I I I 30 February has 29 days. 

October, 10th, - - - 31 

November, 11th, - - - 30 

December, 12th, - - - 31 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone ; 
All the rest have tH^ily-oiie. 



f *r. 
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The first serea tetters of the alphabet^ A, B^ Cy D, E, F, G, 

are used to mark the several days of the week, and they are 
disposed ifi such a manner, for every y6ar, that the letter A 
shall stand for the Ist day of January, B for the 2d, &e. In 
pursuance of tiins 6rder, die letter whi^h shall' stand for Sun- 
day^ m any year, is called the Dommieal letter for'that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
Crood Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
Oiejirsi letter in each word marks the day of the week on 
which each corresponding month comes in; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sundaiy ; 
wherefore the 4th day of July falls on Wednesday. 

Note, There are two Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. 



65. Supposing your age to 
be 15 y. 19 d. llh. 37 m. 
45 s., how many seconds old 
are you, allowiog 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, ilrclusite^ 
ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 2bth, 
1783? 



66. Reduce 475047465 se- 
conds to y^ans. 



68. Reduce 325440 lainutes 
to days. 



70. In 4079160 m nutes, 
how many ye^irs ? 



81^ 8UPPLSMJCNT TO REPUCTIOIT. IT 37. 

CIRCULAR MEASURE, OR MOTION- 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 

TABLE. 

60 seconds (") - make - 1 minute, * marked - / 

60 minutes --..-- 1 degree, ----- o 

30 degrees - . - - - i sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisihle 
into 360 equal parts, called degrees. 

71. Reduce 9 s. 13o 25' tal 72. In 1020300'', how many 
seconds. [degrees ? 



The following are denommatWM of things not included in 
the Tables : — 

12 particular things - make - 1 dozen. 
12 dozen --------i gross. 

12 gross, or 144 dozen, - - - - i great gross. 

Also, 
20 particular thingrs - make - 1 score. 

6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, ( the rods of clock pendulums. 

4 inches - - 1 hand, \ '''^^^,°'*"''"°« *^* ^^^^^ *^ 

6 feet « - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires --.----- 1 ream. 



SUFPIJmCBKT TO KEDIJOTIOV 

C^TTESTIONS. 

1. What is reduction ? 2. Of how many varieties is re- 
duction ? 3. What is understood by different defiotninationSj 
as ofmoney^ weight, measure, &c. \ 4. Ho^ «x^ b\<^ de- 
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nominations brought into lower ? 6. How are low denomi- 
nations brought into higher ? 6. What are the denomina- 
tions of English money ? 7. What is the use of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight? the denominations ? 9. What distinction do 

you make between gross and net weight ? 10. What dis- 
tinctions do you make between long, square, and cubic 
measure? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13. in cubic mea- 
sure? 14. How do you multiply by J. ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot? 20. How many 
such feet make a cord ? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. of 

time ? 24. of circular measure ? 26. For what is cir- 
cular measure use^d ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt ? 

EXERCISES. 

1. In 46 iS. 4 s., how many dollars? Ans. $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Ans. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs. of gold? Ans, 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans* 189^^^ times. 

5. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
6 oz. 10 pwt? 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it take to cover 1 
square foot ? 'How many to cover a roof 40 feet long, and 
24 feet wide ? (See IT 25.) Ans. to the lasty 5760 shingles. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? Am. 4 ^ox^^^^scA'V ^^-^^Is*^ 
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9. There is a room 16 feet ki lengtli, 16 feet in width, 
and 8 feet in height^ how many rolls of paper, 2 feet wide, 
and coDtainii^g 11 yards in each roll, will it take to cover the 
walls? Ans. S^ 

10. How xnmty cord feet in a load of wood 6^ feet long, 

2 feet wide^ and 5 feet high ? An$. 4^ cord feet 

1 1. If a ship «ail 7 miles an hour, how far will she sail, 
at that rate, in 3 w. 4 d. 16'h. ? 

12. A merchant sold 12 hhds. of brandy, at $ 2^75 a gal- 
lon ; how much did each hogshead come to, and to how 
much did the whole amount ? 

13. How much doth, at 7 s. a yard, may be bought for 
29iS.ls.? 

14. A goldsmith sold a tankard for lOiS. 8 s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? , - 

15. An ingot of gold weighs 2 lb. 8 oz. 16^pwt. ; how 
much is it worth at 3 d* per pwt. ? , > / ^ ' 

16. At $ 048 a pound, what will 1^. '2 cwt 3 qrs. 16 lb 
of lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44 j- feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof ? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it take to 
cover one side ? to cover both sides ? 

An$. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54 j- miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning ^ hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. II 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be (^>un from 4 pounds 
6 ounces of wool ? 



I 



IT 38. ADDITION OF COMPOTTirD KVMSBM8. 8S 

ABiDJTlOK 

OF COMPOUND NUMBERS- 

If 98. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence ;^ how much did he give for both ? Am, 1 shilling. 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. for a book ; 
'liow much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 s. 3 d., an- 
other for 7 d. ; how much did they all cost ? Aiis. 4 s. 4 d. 

4. How many gallons are 2 qts. -f- 3 qts. + 1 qt« •'^ ^ 

5. How many gallons are 3 qts. -f- 2 qts. -{- I qt. ^ 3 
qts. -|- 2 qts. ? 

6. HowmanyshilHngBMreSd. +8d. + 5d.-}-6d.-}-7d. ? 

7. How many penee are 1 qr . + 2 qrs. + 3 qrs. + 2 qrs. 
-j- 1 qr. ? 

8. How many pounds are 4 s» + l^s. -j- 15 s. -}- 1 s. ? 

9. How many minutes are 30 sec. -|- 45 sec. 4~ ^0 sec. ? 
- 10. How many hours are 40 min. + 25 min. -}- 6 min.? 

11. How many days are 4 h.'+ 8 h. + 10 h. + 20 h. ? 

12. How many yards in l^igth are 1 f. -|- 2 f. + 1 f . ? 

13. How many feet are 4 in. -|- 8 in. •\- 10 in* -j-*2 in. 
+ 1 in.? 

14. How much is the amount of 1 yd. 2 ft. 6 in. >|- 2 yds. 
1ft. Sin.? 

15. What is the amount of 2 s. 6 d*'^4 s. 3 d. -|-7s. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15iS. 14 s. 6d., a pair of 
oxen for 20iB . 2 s. 8 d., and a cow for 5iS . 6 s. 4 d. ; what 
did he pay for all ? ^ 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginniiig with 
those of the least value, to add up each kind separately. 

OPERATION. In this example, adding up, the 

"w; 1^ A column of pence, we find the amount 

on o ft to be 18 pence, which being. = 1 s. 

*^ ^ ^ 6d., it is plain, that we may write 

^ ^ ^ down the 6 d. under the cohimn of 

AMm 41 3 6 pence, and reserve the I %«t<^W^^ 

' ■ „ > ^d iu wVtVw 1^^ olKiT .^^^AXiw'^ 

H 
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Nexty adding up the column of sbillings, together with 
the 1 s. which we reserved, we find the amount to be 23 s 
= l£, 3s. Setting the 3 s. under its own column, we add 
the 1 £ . with the other pounds, and, finding the amount to be 
41 iS ., we write it down, and the work is done. 

Ans, 4l£. 3 s. 6 d. 

Note, It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that number : 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
HuLE Jot the Addition of Compound Nwnbers : 

I. ^Write the numbers to be added so that those of the 
same denomination may stand directly under each other, p*^ 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of *the next higher denomination. 
Proceed in this manner with all the denominations, till yon 
com^to the last, whose amount is written as in simple num- 
bers.'' 

Proof. The same as in addition of simple numbers. 

EXAMPUSS FOR PRACTICE. 



£. ». d. qr. 
46 11 3 2 
16 7 4 
538 19 7 1 


£. 8. d. 
72 9 6J 
18 lOj 
36 16 5f 


£. 
183 

8 


a. 
19 
17 
15 


d. 

4 
10 

4 


Ih. oz. pwt. gr, 
36 7 10 11 
42 6 9 13 
81 7 16 15 


Troy Weight. 

oz. pwt. gr 
6 14 9 
8 6 16 
3 11 10 


oz. 
3 


pwt. 

13 

7 


gr. 

18 

16 

4 
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Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
cup, weighing 3 oz. 10 p^vt., and a silver thimble, weighing 
2 pwt 13 p^ ; what was the weight of the whole ? 
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Avoirdupois Weight. 

T. ewt, qr, lb. oz. dr. cwt. qr. lb. oz. dr 

14 11 1 16 5 10 16 3 18 6 14 

25 2 11 9 15 2 16 8 12 

.7 18 25 11 9 22 11 10 

> ' ; ' — n ~ — : 
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A man bought 5 loads of haj, weighing as follows, viz. 
23 cwt ( = 1 T. 3 cwt.) 2 qrs. 171b. ; 21 cwt 1 qr. 16 lb. ; 
19cwt.^0 qr. 24 lb.; 24 cwt 3qr8. ; 11 cwt.Oqr. lib.; 
how- many tons in the whole ? 

Cloth Measurb. 



yds. qf. na. 
36 1 2 


E.FI. qr. na. 
41 1 2 


E. En. qr. na. 
75 4 2 


41 2 3 


18 2 3 


31 1 


65 3 1 


57 1 


28 3 1 







There are four pieces of cloth, which measure as follows^ 
viz, 36 yds. 2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

Long Measure. 

Deg. mi. fur. r. ft. in. bur. Mi. fur.poU 

59 46 6 29 15 10 2 37 

216 39 1 36 14 6 1 

678 537 24 981 86 27 



I-JL 



Land or Square MfiA£(URE. 



Pol. 


fi' 


in. 


36 


179 


137 


19 


248 


119 


12 


96 


75 




: t 




** ' * 


• <■.., ^^ 


■ * 



^. rood. pol. ft. in. 

56 3 37 245 228 

29 1 28 93 25 

416 2 31 128 119 



$8 AODmov or compound vumbsrs* V 3& 

There are 3 fields, which measure i^ follows, viz. 17 A. 
3r. 16 p.; 28 A. 5 r. 18 p.; 11 A. Or. 25 p.; how much 
land in the three lields ? 

Solid or Cubic Mkasubs. 

Ton, ft, tn. yds, ft. in, cards, ft. 

29 36 1229 75 22 1412 87 119 

12 19 64 9 26 195 9 110 

8 11 917 3 19 1091 48 127 



t 



Wine Msasurb. 



Hhd. gal. qts. pts. Tun, hhd, gal. qts. 

51 53 L 1 37 2 37 2 
27 39 3 19 1 59 1 

9 13 1 28 2 



A merchant hought two casks of hrandy, containing ai 
follows, viz. 7^ gal. 3 qts^ ; 67 gal. 1 qt ; how many hogs- 
heads, of 63 gal. each, in the whole ? 

Dry Measure. 

Bus. p, qt, pt, Ch, bus, p, qts, 

36 2 5 1 48 27 3 5 

19 3 7 6 29 1 7 



Turn. 

Y. mo. to. d. h, m. <i F. m, to. d. 

57 11 3 6 23 65 M 40 3 1 5 

84 9 2 16 42 )8 16 7 4 

32 6 5 5 18 5 27 5 2 






/ 
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SVBTitACTZOir 

OF COMPOUND NUMBERS. 

IT 3d. 1. A boy bought a knif€ for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ^ 
bow much more was the cost of the book than oi'the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d.^; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d.-, the 
price of the other 3 s. 9 d. ; what was the difference of their 
costs? 

5. A boy lent 5 s* 3 d. ; lie received in payment'2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt ? 4 gal. — 1 gal. 1 qt ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gal. — 2 gal. 3 qts. ^ 4 gal. 1 qt. 

— 1 gal. 3 qts. ? 

8. How much is 1 ft. — (less) 6 in. ? 1ft. — 8 in. ? 6 ft. 
3in. — lft.6in. ? 7ft. 8 in. —4ft. 2m.? 7ft. 8 in. — Bit 
10 in. ? 

9. What is the difference between 4£. 6 s. and liS. 8 s. ? 

10. How much is S£ . — (less) 1 s. ? 3iB . — 2 s. ? Z£. 

— 3s.? 3iB. — I5s.? 3ie.4s. — 2£.6s.? 10iB.4s. — 
5£, 8. s? 

11. A man bought a horse for 30iS. 4s. 8d., and a cow 
for 5iS . 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

\/r J ok ^'a q it will be convenient to write 
Minuend, 30 4 8 ^^^ ^ ^^^ j^^^ ^^^^^ ^j^^ 

SubtraJiend, 5 14 6 ^^^^^^^^ ^^^'^^ ^^^^^^ p^^^^^ ^^ij. 

Ans. 24 10 2 ■ lings under shillings, &c. We 

may now take 6 d. from 8 d., and 
there will remain 2 d. Proceeding. to the shillings, we can- 
not take 148. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the *pounds, = 20 s., which joined to the 4 s. 
makes 24 s., from which taking 14 s. leaves 10 s., which we 
jet down. We must now carry 1 to the 5iS ., making 6£.^ 
which taken from 30 iB . leaves %\& .^vxA "^^ n^^^S& ^^'^^- 
M/e. The most convenieat w«i^ \si>aQ«wnsv%\^^^-^ "^^^ 
H* 
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tracw Ae subtrahend from the figure borrowed, and add the 
diircrence to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may b^ presented 
in the form of a Rule /or the Subtraction of Compowid Ntan- 

I. (Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination dir<jctly under each other./ 

II. Beginning ^vith tlie least denomination, take etucees- 
sively the lower number in each denomination from tht!^ up- 
per, and write the remainder underneath, as m subtraction 
of simple numbers. 

III. If the lower number of any uenomination be greater 
than the upper, borrow as many units as make one of the 
next highei denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomin^ion for 
that which you borrowed. ; 

Proof. Add the remainder and the subtrahend together, 
as in subtraction of simple numbers ; if the work be right, 
the amount will be equal to the minuend. 

EXAMPIillS FOR PRACTICE. 

1 . A merchant sold goods to the amount of 136 i& . 7 s. 6^d., 
and received in payment bO£. 10 s. 4jd; hpw much re- 
mained due ? Ans. 86 JB. 17 s. If d. 

2. A man bought a farm for 1256 iS^ 10 s., and, in selling 
it, lost 87 i^ . 10 s. 6 d. ; how much did he sell it for ? 

Am, 116.8iS. 19 s. 6 d. 

3. A man bought a horse for 27iS. and a pair of oxen for 
19iB . 12 8. 8j- d. ; how much was the horse valued more than 
the oxen? , . 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3 qts. ; at another time, 6 gal. 2 qts. 1 pt ; 
what quantity was there left ? Am. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in the 
cask ; how much was the leakage ? 

^ 6. There was a silver tankard which weighed 3 lb. 4oz. ; 
jthe Jid ^Jone weighed 5 oz. 7pwt 13gr8. ; how** much did 
the tankajri weigh without the \id t \ 
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7. From 16 lb. 2 oe. 6 pwt. taike 9 oz. B pwt. 10 grs. 

8. BoHglit a hog&bead of augar, weighing 9 cwt. 2 qrs. 
171b. ; sold at three several times as follows, viz. 2 cwt. 1 qr. 
il 11k 6oz. ; 2 qrs. 18 lb. 10o2l ; 25 lb. 6o^.^ whutwas the 
weight of sugar which reiaained unaoid? / . ■'. .. ' 

-4/w. 6 cwt. I^r. ll'lb. 11 oz< 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ?/C^ — ^"-c^ 

10. From 28 miles, 5 fur. 16 r. take 15 m. 6 fur. 26 r. 12 ft. 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also; one containing 26 A. 2 r. 27 p. ; the other, 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing? ^ ' — . / 

12. From 64 A. 2 r. 1 1 p. 29 ft. take 26 A. 6 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
Due time, 8 cords 76 cubic feet; at another time, 5 cords 7 
cord feet ; what \vas the quantity of wood left ? 

14. How many days, hours and minutes of tmy year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Am. 180 days, 8 hours, 40 minutes. " 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difietence between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ;,how long was it at interest ? 

rThe distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months, according to their order.. (IT 37.) 

OPERATION. 

^ j^ J 1827. Istm. 2d day. Note. In casting in- 

^' ^' I 1826. 12 28 terest, each month is 

Ans. ~0 4d^ reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid April 
25th, 1825 ; how long was the note at interest ? 

. 18. What is the difference of time from Sept. 29, 1816, to 
April 2d, 1819 ? Am. 2 y. 6 m. 3 d 

19. Loudon is 51^ 32', and Boston 42" 23' N. latitude^ 
what is tiie difference of latltade AieXyj^cn \Jafc \w^ ^^syt^x 
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20. Boston is 71** 3', and the city of Washington is TT 
43' W. longitude ; what is the difiference of longitude be- 
tween the two places ? Am. 6** 40'. 

21. The island of Cuba lies between 74^ and 85** W. lon- 
gitude ; how many degrees in longitude does it extend ? , .. 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ingir? 

Note, The circumference of the earth being 360°^ and 
the earth performing one entire revolution^ in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15^ of motion in 1 hour of time ; . consequently, 
V of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place easterly having the time of the da? 
'^ 1 hour earlier than Uie place westerly^ which must be pai* 
ticularly regarded. 

If the difference in longitude be 1% the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be midtiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. ] 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

~ . it will be 16 minutes past 1 1 o'clock 

44 mnutes. ^^ ^^ ^^^^ western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Ans. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 

6 o'clock, A. M. at the Sandwich Islands, what will be the 
hour in Massachusetts ? Ans. 1^ o*c\oc\L^\.\iftv$vi, 



IT 41« MVLrn[PLI0A.TIOJy OF COMFCKTIfD IfUfifBEBS. 93 

BEVlTXFUECATIOJr fll OZVISZOK 

OF COMPOUND NUMBERS. 

IT 41. I. A man Iranght 2 yards of cloth, at 1 s. 6 d. per 
yard; vt^hat was the cost? 

' 2. If 2 yards of dotii cost 3 shillings, what is that per 
yard? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of doth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt 1 pt. ; 
how much wine do they dl ccmtain ? 

G; A man has 1 1 gal. 3 qts. 1 pt. of wine, which he would 
divide equally into five bottles ; h^w much must he put into 
each bottle ? 

7. How many shillings are 3 times 8 d. ? 3 X 9 d. ^ 

^ 3 X lOd;?— .4X'7d.? — TX6d.? ^ 10 X 

9 d. ? — ^ 2X3 qrs. ? — — 6 X 2 qrs. ? 

8. How much is one third of 2 shillings ? ^ of 2 s. 

3d.? Jof2s. 6d.? ^of2 8. 4d.> iof3s. 

^A.> ^of/s. 6d. ? iof l^d.? Jof2id.? 



9. At liS..5 s. 8f d. per 
yard, what will 6 yards of 
cloth cost? 



10. If 6 yards of cloth cost 
7ie. 14 s. 4id., what is the 
price per yard ? 



Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 

OPERATION. I OPERATION. 

£. s. d. qr. \ £. s. d. qr. 



16 8 S price of I yard. 
6 tttonher of yards. 



6)7 14 4 2 cost of 6 yards. 

% • II-. 

15 8 3 price of I yard. 

Proceeding after the man- 
ner ai short division, 6 is con- 
tained in 7£ . 1 time, and 1 £ . 
over ; we write down the 
quotient, and reduce the* re- 
mainder (i£.) to shillings 
(20 s.,) which, with the. ^^^v 



Ans. 7 14 4 2 cost of 6 yards. 

6 times 3 i^s. are 18 qrs. = 
4d. and 2 qrs. over;; we set 
down the 2 qrs. ; then, 6 tina^^s 
8 d. are 48 d., and 4 to carry 
makea 52 d; = 4 s. avd 4 d. 
over, which' we write down ; 
again^ 6 times 5 s. are 30 a.\a\i\i\vii\ga^ ^\\^.^ ^n^^^*^^*^^^ 
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ir4i 



and 4 to cany makes 34 s. = 
1£. and 148.* over; 6 times 
1 jS. are 6£.j and 1 to carry 
makes 7£.y which we write 
down ; and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound numher. 



11. Multiply 3i6. 4 s. 6 d. 
V7. . 

13. What will be the «08t 
of 5 pairs of shoes at 10 s. 6 d. 
a pair ? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ? 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt 3 
gills, how many gallons ? 

21. What will be the 
weight of 8 silver cups, each 
weighing 6 oz. 12 pwt 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
9 cwt. 3 qrs. 21 lb. ? 

25. In 15 loadft of hay, each 
weighing 1 T. 3 cwt 2 qrs., 
how many U^ns ? 



6 in 34 8. goes 5 times, and 4 s 
over; 4ii. reduced to pence 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = IQ qrs., 
which, with the given qrs. 
(2) =z 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22iS. lis. 6 d. 
by7. . 

14. At2iS. 12 s. 6 d. for 5 
pairs of shoes, what is that a, 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39 
yds. 3 qrs. 3 na., what does 1 
coat contain ? 

20. If 5 gal. 1 gill of wine 
"be divided equally into 7 bot- 
tles, how much will each con- 
tain? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cw;t 2 qrs. of 
hay, how much is that to each 
team ? 
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When the muU^iery or divisor^ exceeds 12, the operations 
of multiplying and dividing are not so easy, unless they be 
composite numbers ; in that case, we may make use of the 
component parts, or factorSy as was done in simple numbers. 



Thus 15, in the example 
above, is a composite numoer 
produced by the multiplica^ 
tion of 3 and 5, (3X5 = 
150 We may, therefore, 
multiply 1 T. 3 cwt 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which wHl give the 
true answer, as has been al- 
ready taught, (IT 11.) 

OPERATION. 
T. ewt. qr. 

13 2 

3 one of the factors. 

3 10 2 

5 the other factor. 

17 12 2 the answer. ' 

27. What will 24 barrels 
of flour cost, at 2iS . 12 s. 4 d. 
a barrel ? 

29. What will 112 lb. of 
sugar cost, at 7^ d. per lb. ? 

Note. 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2 qts. 1 pt. 3 g. ? 

33. What will 139 yards of 
cloth cost, at Z £. 6 s. 5 d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 z= 100 -1-30-1-9. 



15 being a composite num- 
ber, and 3 ^nd 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12 cwt. 2 qrs. by 
one of these component ps^ts, 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(IT 20.) 

OPERATION. 
T. cwt. qr 

One factor, 3)17 12 2 
The other factor, 6 ) 5 17 2 

Ans. 13 2 



28. Bought 24 barrels of 
flour for 62 £. 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 £. 7 s. 8 d., what is that per 
lb. ? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt. ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 461ie. lis. lid., 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 



We may now multiply the I divide ^^X«t ^^ \si»»s3«x ^ 
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price of 1 yard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which win give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price; of 
9 yards, and these three pro- 
ducts, added together, \vill evi- 
dently give the price of 139 
yards ; thus : 

£. 8. d. 

3 6 6 prici of 1 yd, 
10 



33 4 2 price of 10 yds. 
10 



332 1 8 price of 100 yds. 
99 12 6 price of 30 yds, 
29 17 9 price of 9 yds, 



461 11 11 price of 129 yds. 

Note. In multiplying the 
price of 10 yards (33iB. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yafd (3£. 6 s. 
5 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



long dirknion, setting down 
the work of dividing and re- 
ducing in manner as fol> 

lows : 

s. 
11 



139 ) 461 

417 



U {3£. 



44 
20 

891 (6«. 
834 

12 

695 (6d. 
695 

The divisor, 139, is con- 
tained in 461 £. 3 times, 
(3iS.,) and a remainder of 
44JS., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s.J 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 696 d., in which the di- 
visor is contained 5 times, 
(5 d.,) and no remainder. 

The several quotients, 3 iS, 
6 8., 5 d., evidently make the 
answer. 



^ 
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The processes in the foregomg examples may now he pre- 
sented in the form of a 



Rule for the Multiplication of 
Comptnmd Numbers, 

I. V When the multiplier does 
tot exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
ihe least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. -If the mullipHer Exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, and 
so on, if the component parts 
be more than two; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, which 
will give the product for 100; 
and if the hundreds in ^e mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds; for the 
teTw, multiply the product of 
10 by the number of tens; for 
the uni/5, multiply the muLti- 
vlicand ; and th ese several pro- 
ducts will be the produet re- 

qiured^ 

f 



Rule for the Division of Comr 
pound Numbers. 

I.6When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many tinges it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less de- 
nomination, adding thereto th^ 
number given, if any, of that 
denomination, and divide as 
before; so continue to do 
through all the denominations^ 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite^ we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. } 



\ 
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MULTfPt^MlATION AND DITlSlOlf, &C. IT 48 



EXAMPLES FOR PRACTICE. 



1. What will 359 yards of 
eloth cost, at 4 s. 7^ d. per 
yard? 

3. In 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9 lb. ; how many cwt. ? 

5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks. ^ 
3X9X5 = 135. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7J days ? 



2. Bought 359 yards of cloth 
for 83 JS .' s. 4^ d. ; what was 
that a yard ? 

4. If 441 cwt. 131b. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If S71 bu. 1 pk. of wheat 
be dinded equally into 135 
bags, how much will each bag 
contain ? 

8. At 759 jS. 10 8. for 35 
cwt. of tobacco^ what is that 
per lb. ? 

10. If 14 men build 92 rod? 
12 feet of stone wall in 7j 
days, how much is that per 
day ? 



1142. 1. At 10 s. per yard, what will 17849 yards of / 
cloth cost ? f 

Note. Operations in multiplication of pounds, shillings, 
pence, or of a7iy compound numbers, may be facilitated by 
taking aliquoi parts of a higher detiofmnation^ as already ex- 

?laiued in ^fPractice^^ of Federal Money, IT 29, ex. 10. 
'bus, in this last example, the price 10 s. = j^ of a pound; 
therefore, ^ of the number of yards will be the cost in 
pounds, -^^a = 8924 £. 10 s. Ans. 

2: What cost 34648 yards of cloth, at 10 s. or JiB. pei 

yard ? at 5 s. = ^£> . per yard ? ^ at 4 s. = \£ . 

per yard r at 3 s» 4 d. = ^£ . per yard ? at 2 s» 

= A ^ • J^er yard ? Ans. 16 lasty 3464 £. 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = ^ s. per lb? 

at 4 d. = ^ s. per lb. ? at 3 d. = J s. per 

V>. ? at 2 d. =1 s. per lb. ? at IJ d. = ^ s. 

per K). ? 

Ans. to thelasty i^^^ s. = 928 s. 9 d. = 46 JB. 8 s. 9 d. 

4. At $18'75 per cwt., what will 2qrs, = ^cwt. cost? 

what will 1 qr. = J cwt cost? what will 16 lb. 

= f cwt. cost ? what will 14 lbs. = | cwt. cost ? 

what will 8 lbs.r=^ cwt. cost? Ans. tothelast^$V^39' 



i 
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6. What cost, 340 yards of cloth, at 12 s. 6 d. per yard ? 
12s.6d.=:10s. (=^iS.) and2s.6d. (=iiS.); there- 
fore, 

i)i)a40 

1 70 jS . = cost at 1 s. per yard. 

42 iS. 10s. = at 28. 6d.peryard. 

Ans. 212 J^ 10 s. =.at 12 s. 6 d. per yard. 

Or, 

10s. = iie.)340 

2s. 6d. =Jof lOs.)17O;0. at 10 8. per yard. 

42 jS . 10s. at 2 s. 6 d. per yard. 

Ans. 212 J& . 10 s. at 12 s. 6 d. per yard. 



} 8UFPXJE8KBNT- TO TBS AHXTBMSTXO OF 

I ooimouNB xnjxMmxas. 

qUESTIOXS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) fi. What is the rule for addi- 
tion of compouud numbers ? » 3. —tor subtraction of, &c. r 

4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and the 
methods of procedure under each ? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? ,7. How is the distance of time from one 
dat^ to another found ? * 8. How many degrees does the 
earth revolve from west to east in 1 hour ? 9. In what 
time does it revolve 1® ? Where is the time or hour of the 
day earlier— at the place most easterly or most westerly ? 
10. The difference in longitude between two places being 
known, how is the diflference in time calculated ? 11. How 
may operations, in the multiplication of compound num« 
hers, be facilitated ? 12. What are some of the aliquot parts 

ofliB.? of Is.? oflcwt? 13. What is this 

manner of operating usually called ? 
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JBXBBCISfiS. 

1. A gentleman is possessed of 1 j- dozen of silver spoons, 
each weighing 3oz. 5 p\vt. ; 2 doz. of teaspoons, each weigh- 
ing 15 pwt 14 gr. ; 3 silver cans, jeach 9 oz. 7 pwt ; 2 silver 
tankards, each 21 oz, 15 pwt. ; and 6 silver porringers, each 
11 oz. 18 pwt ; what is the ^weight of the whole ? 

Am, 18 lb. 4 oz. 3 pwt 

Note. Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea should we^h 5,pwt 6gr. ; a piece 
of gold weighs 3 pwt 17 gr. ; bojn^ Qiuch is that short of the 
weight of a guinea ? ' * * 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt 2 qrs. 9 lb. ? ~ / - 1 , 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? - 

7. At 4J d. per lb., what costs 1 cwt of rice ? 2 cwt ? 

3 cwt ? 

Note, The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt. of cocoa cost 18 iS . 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9^ cwt of copper cost at 5 s. 9 d. per lb. ? 

10. If 6^ cwt of chocolate cost 72 £. 16 s., what is that 
per lb. ? • 

11. What cost 456 bushels of potatoes, at 2 s. 6d. per 
bushel? ' ■ - 

Note. 2s. 6 d. is | of 1 £. (See IT 42.) 

12. What cost 86 yards o( broadcloth, at 15s. per yard? 
Note. Consult IT 42, ex. 5. 

13. What cost 7846 pounds of tea, at 78. 6 d. wr lb. ? 
— at 14 s. per lb. ? — at 13 s. 4 d. ? 

14. At $ 94^25 per ewt, what will be the cost of 2 qra. 

of tea? of 3 qrs*? *ofl4lbs.? of 21 lbs.? 

of 16 lbs. ? of 24 lbs. ? 

A^/e. Consult IF 42, ex. 4 and 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $ 1 '50 per bushel ? / ' ' 

16. Supposing a meteor to appear so liigh in the heavens 
as to be visible at Boston, 71** 3', at the city of Washington, 
IT 43', and at the Sa.ndwich Islands, 155** W. longitude, 
and that its appesurance at the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands? :^ - 



FRACTZOlfS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
whole things are called integers^ or whoh numbers ; but that, 
in' division, it is often necessary to divide or break a whole 
thing into parts^ and that these parts are called fractions^ or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions. are call- 
ed thvrds ; when into four parts, fourths ; when into six parts, 
sixths ; that is, the fraction takes its name or denomiiiation from 
the number. of partSj into which the tint/ is divided. Thus, 
if the unit b^ divided into 16 parts, the parts are called six- 
teenthsj and 5 of these parts would be 5 sixteenths^ expressed 
thus, ■^, The number below the short line, (16,) as before 
taught, (IT 17,) is called the denominator^ because it gives 
tlie name or denomination to the parts ; the number above 
the line is called the nvmerator^ because it nvanbers the parts. 

The denominator shows how many parts it takes to make 
a unit or whole thing ; the numerator shows how many of 
tibese parts are expressed by the fraction. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? 2 parts ? 3 parts ? 

4 parts ? ^, — 5 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will jbe his fraction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, tliat fractions arise froxa 
divinony (^17,) and that the numerator TDa:s\i^ ^^\i&N.^^«^^'^ 

!♦ 
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iwidei^ ftnd t)ie denfimMAor a i^msoTy and th« Mbe of the 
fraction is the quotient ; thus, j- is the qiiotient of 1 (the 
numerator) divided hy 2, (the denoniinator;) ^ is the quo- 
tient arisitig from 1 divided by 4, and f is 3 times as much, 
that isy 3 divided by 4 ; thus, one fourth part of a is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
sign of dkomon* 

I expresses the quotient, of which \ l" *^' ^•***'' «» «.«.r«««. . 

* *^ ^ . ^ < 4 18 the divtaoTf or denominator. 

3. If 4 oranges be equally divided amop^^ 6 boys, what 
part of du orange is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
is 4 such pieces, == f . Ans. f of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share ? if 4 apples, what ? if 2 
apples, what ? if 5 apples, what? 

6. What is the quotient of 1 divided by 3 ? of 2 by 3 ? 

of 1 by 4? of2by4? of3by4? of 5 

by7? ofebyS? — -of4by6? of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

one fourth of 2 oranges ? — ^ of 3 oranges ? 

iof3oranges? iof4? i of 2 ? ^ofSr 

+ 0(3? iof2? 

A Proper Fraction, Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a unity or whole thing ; it is then called a 
proper fraction. Thus, j-, f , &c. are proper fractions. 

An Improper Fraction, When the numerator equals or cx- 
ceeds the denominator, the fraction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus, f , f , f , -y^, 
are improper fractions. 

A Mixed Number ^ as already shown, is one composed of a 
whole number and a fraction. Thus, 14^, 13 J, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into '6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces; what was each 
one's fraction ? 

fFa^ James's fraction proper^ or improper 1 Why ? 
Was Nancy^a fraction proper, ex vm^ioip«^ \^Vj ^ '^ 
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': ^ cA(^r^ m impnpet fraction to a idMe MLmtaBttT nsmfier 

IF 4ift« It IS evi(|eiity thai; every improper fraction must 
xsontain on« or morQ whole ones, or integers. 
. 1* How many u^h apples are there in 4 halves (|) of 

an apple ? — J^ — in f ? ^ in I* ? in -y^? m 

l^> .-—inA^P . inJLfa? __ina|4? 

2. How many yards i& § of a yard ? m f of a yard ? 

■ ■ ■■ in f ? -^ — in t ? in ^ ? in J^ ? in 

^? -^ — iny? in^a^? in^? 

3. How many btishels in 8 peeks ? that is, in f of a bushel ? 

^ — inJ^? -inJy^? in-^? in^? in 

is^sL} ^ini^? 

This finding hpw many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro^ 
per fraction to a whoie ormixed number, 

4. If I give 27 children J of an oranjje each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION dividing the numerator, 27, (= the num- 

^\ 27 her of parts contained in the fraction,) by 

^ the denominator, 4, (= the number of 

Ans, 6} oranges, parts in 1 orange,) will give the number 

of whole oranges. 

Hence, To reduce an improper fraction to a whole or mixed 
number^ — ^Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed ^umber. 

EXAMPLES FOR PRACTICE. 

5. A man, spending |^ of a dollar a day, in 83 days would 
spend -^ of a dollar ; how many dollars would that be ? 

Am, $ld|. 

6. In i |j7 of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Am, 23f^ hours. 

7. In 8|ga of a shilling, how many units or shillings ? 

Ana, 730-^ shillings. 

8. Reduce -^fj* to a whole or mixed number. 

9. Reduce }§, ^S fj^, ^J, ^i^, to whole or mix- 
ed numbers. 



( 



7b reduce a whole or mixed number to cm improper firaciiotu 

IT 45. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 wl^le apples, how many halves of an apple ? Ans. 4 
halves ; that is, |-. In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24? in 60 ? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds. Ans. f . Reduce 2f yards to 

thirds. Ans. f . Reduce 3 yards tp thirds. 3^ yards. 

3§ yards. 6 yards. 5J yards, 6} 

yards. 

3. Reduce 2 bushels to fourths. 2f .bu. 6 bushels. 

6 J bushels. 7f bushels. 26 j bushels. 

4. In l6-fy dollars, how many -j^ of a dollar ? 
^make 1 dollar: if, therefore, we multiply 16 by 12, that 

is, multiply the whole nwniher by the denomimtorj the product 
will be the number of 12^hs in 16 do^ars : 16 X 12 = 192, 
and this, increased by the numerator of the fraction, (6,) evi- 
dently gives the whole number of 12ths ; that is, J^ of a 
dollar. Answer. 

OPERATION. 

16^ dollars. 
12 



192 = 12ths in 16 dollars, or the whole number. 
5 = 12ths contained in ihe fraction. 

197 = J^, the answer. 

Hence, To reduce a mixed number to an improper fraction^-^ 
Rule : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

GXAIIIPLES FOR PRACTICE. 

6. What is the improper fraction equivalent to 23fJ hours? 

Ans. ^1^ of an hour. 
6. Reduce 730^%^ shillings to 12ths.* 
As 1^ of a shilling is equal to* 1 penny, the question is evi- 
dently the same as, In 730 s. 3d., how many pence ? 

Ans. g^fg of a shilling ; that is, 8763 pence. 



r. Reduce IJf, ITff, 8^, 4^Sfr> a^d'TH* *<> iffVORer 
fisctbos. ^ 

8. la 156 j^ days, bow o^any 94ths of a d^^y ? 

ilwf. ^JF==a761 hpuTfiL 

9. In 34B} gallons, how many 4th& of a gallon ? 

Am. -^^^ Qf a galljpn =; 1371 quarts, 

To reduce a fraction to Us lowest or most pimple terms, 

1146. The numerator and the denominator, taken to* 
gether, are called the terms of the fraction. 

If i of an apple he divided into 2 equal parts, it hecomes f . 
The effect on the fraction is evidently tlie same as if we had 
multiplied both of its terms hy 2. In either ca^, the parts 
are made 2 times as many as they were before ; hut they are anhj 
"HALF AS LARGE ; for it will take 2 times as many fourths to 
make a whole one as it will take halves ; and. hence it is 
that f is the same in value or quantity as j^. 

f is 2 parts ; and if each of these parts be aga(^ divided 
into 2 equal parts, that is, if both terms of the fraction he 
multiplied by 2, it becomes f . Hence, ^ = f =: |, and the 
reverse of this is evidently true, that f = f = J-* • 

It follows tb^efore, hy m^tiplying or dividing- both i^rms of 
he fraction by the same number^ we change its terms withom 
aUering its value* 

Thus, if we reverse tfie above operation, aadt divide both 
terms of the fraction | by 2, we obtain its equal, f ; dividing 
again by 2, we obtain j-, which is the most simple form of the' 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing j into its equal i is called re- 
dncing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction hy any ntmber which will divide them 
both without a remaindcTy and the quotient thence arising in the 
same manaer^ and so cm, tiU it appears that no number greater 
tlw/ii 1 will again divide them, 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divtsory or common mefsr 
ft(r« of those numbers. The greatest number tl^at will do 
tt^ is eaU,e|l the greatest common divisor. 
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1. What part of an acre are 128 rods ? 

One rod is ^h ^^ ^^ ^^^^9 ^^^ ^^ ^^^^ ^^ tii ^ ^° 
acre. Let us reduce this fraction to its lowest ' terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal fj. Again, 
we find that 8 is a divisor common to both terms, and-, di- 
viding, we reduce the fraction to its equal ^, which is now 
in its lowest terms, for no greater number &an 1 will agaii 
measure them. The operation may be presented thus : 

)128 32 4 
zz — z=-— of an acre. Answer* 
160 40 6 * -aiwwcr. 

2. Reduce f^, ^^, j^, and j^^i ^^ ^^^^ lowest terms. 

Am. i, i, J, and f . 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by6. 

3. Reduce f^, ^, ^, and §i to their lowest terms. 

If 47. Any fraction may evidently be reduced to its lowest 
terms by a smgle division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction ^g§. The 
common divisor cannot exceed the less number j for it must 
measure it. We will try, therefore, if the less number, 128, 
which measures itself, will also divide or measure 160. 

128M60ri ^^^ ^" ^^^ ^^^^ ^ timGy and 32 re- 

^228 main; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32) 128(4 mainder be not the divisor sought ; for if 
128 32 be a divisor of 128, the former divi- 

sor, it must iJso be a ' divisor of 160, 

which consists of 128 -f- 32. 32 in 128 goes 4 times, toilhr 
out any remainder. Consequently, 32 w a divisor of 128 and 
• 160. And it is evidently the greatest common divisor of 
these numbers; for it must be contained at least once mme in 
260 tiiaa in 128, and no number greater than tibeir difference, 
ibat 18, greater Aan 32, can do It, 



tr 4T, 48, FBACTiQirs. 107 

H^nee the ride Jor finding the gretUesi camuum dmsot of 
two numbers : — ^Divide the greater number by the less, and 
that divisor by the i^mainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last dknsar vnil be the greatest common divisor required* 

Note. It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

*4, Find the greatest common divisor of the terms of the 
fraction }^, and, by it, reduce the fraction to its lowest terms. 

OPERATION. 

21)36(1 
21 

14)21(1 
14 

Greatest dims.~)l4(2. Then, 7^|i=|- Ans. 

5. Reduce -ffg to its lowest terms. Ans. -^ 

Note. Let these examples be wrought by both methods ; 
by several divisors, and also by finding the greatest common 
divisor. 

6. Reduce ^^ to its lowest terras. Ans. j. 

7. Reduce j^ to its lowest termis. Ans. f . 

8. Reduce ^ffff to its lowest terms. Ans. j^|. 

9. Reduce ^fff to its lowest terms. Ans. ^, 

To divide a fraction by a wJude number. 

IT 48. 1. If 2 yards of cloth cost f of a dollar, what dees 
1 yard cost ? how much is % divided by 2 ? 

2. If a cow consume } of a bushel of meal in 3 days, how 
much is that per day ? f -f- 3 = how much ? 

3. If a boy divide f of an orange among 2 boys, how much 
will he give each one ? f -f- 2= how much ? 

4. A boy bought 5 cakes for 4^ of a dollax *^ \i(\sa1 dvi V 
cake cost? ^ -^ 5 =how muc\i^ 
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5w if 2 hmlids of ipplet cost | of m doUar, What ii that 
perbaslbeli 
1 bmhel is thie half of 2 biuheb; die half of } is ^ 

Amsi, I doUir. 

6. If 8 houses iCOMiiitie 4f of a. tofti of hay ifi a moDth^ 
what wUi i horse; consume iu the same time ^ 

|{ are l2 parts ; if 3 horses consume 12 such parts in. a 
month, as manv times as 3 are contained m 12, so many 
parts 1 horse will consume. Arts. -^ of a ton. 

7. If ^ of a barrel of flour be divided equally among 5 
families, now much will each fainjlly receive ? 

ff is 25 parts ; 5 into 25 goes 5 times. Ana, ^ of abaij^el. 

The proeess ii^ the foregoing examples is evidently di- 
viding a fraction by a whole number; alnd consists, as may 
be seen, in dividing the maneratory (when it can be done 
without a remainder,) and under the quotient writing the 
denTminalor, But it not unfrequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. ^ 

8. A man divided ^ of a dollar equally among 2 persons ; 
what part of a doUtlr did he give to each? 

j- of a dollar divided into 2 equal parts will be 4ths. 

An9, He gave j- of a dollar to each. 

9. A mother divided ^ a pie among 4 children ; what part 
of the pie di4 she give tP eaqh ? ^ 4- 4 = how miich ? 

10. % bo^ divided i- of an CMrange equally amQQg 3 of his 
companions; what was each one's share? ^ -^ 3 = how 
much ? 

11. A man divided}- of an apple equally between 2 chil- 
dren; what part did he give to each? f divided by 2 = 
what part of a whole one ? 

f is 3 parts : if each of these parts be divided into .2 equal 
parts, they will make 6 parts. He^may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8ths, The parts are now twice so tnayy^ but they 
are only half so large; consequently, J is only half so much 
ts f . Am, f of an apple. 

In these last examples, the fraction has been divided by 

VmUiplying the denaminalorj without chan^^ng the numerator. 

The reason is obvious ; for, by multiplying the denominator 

h^ any ni2cv>er, the parts are made so many times onaUfTj 

since it will Uike to many mote q£ tihcm t& n^kft %yihAU 
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I one ; and if no more of these smaller parts be taken than 
were before taken of the larger^ that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less, 

IT 49. Hence, we have two toays to dimde a fraclion by 
a whole mincer :^ 

I. Divide the numerator by the whole number, (if it will 
contain it without a remainder,) and imder the quotient write 
the denominator. — Otherwise, 

II. Multiply the denominator by the whole number, and 
over the product write the numerator. 

EXAMPLES FOR PRACTICE. 

1. If 7 pounds of coffee cost f ^ of a dollar, what is that 
per pound ? J^ -f- 7 r=: how much ? Ana. ^ of a dollar. 

2. If ^1 of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? ^^ -£- 24 = how much ? 

3. If 12 skeins of silk (Tost ^ of a dollar, what is that a 
skein ? ^ -5- 12 = how much ? 

4. Divide f by 16. 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
. olher ; thus he may frequently shorten the operation. In 
^ the last example, 16 = 8 X 2, and f -f- 8 = ^, and ^ -7- 2 

5. Divide ^ by 12. Divide ^ by 21. Dinde f f by 24. 

6. If 6 bushels, of wheat cost $ 4 J, what is it per bushel ? 

Note. The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans. ff = U of a dollar, expressing the fraction in its 
lowest terms. (IF 46.) 

7. Divide $ 4|^ by 9. QukA. ^ of a dollar. 

8. Divide \^ by 5. Quot. V= '^f 

9. Divide 14^ by 8. Quot. \^. 

10. Divide 184J by 7. Ans. 26^^. 

Note. When the mixed number is latge^ it will be most 
convenient, first, to divide the whole number, and then re- 
duce the remainder to an improper CxacXxftw^ ^xA^^'w^ ^'' 
riding, annex Hit quotient of th^ tt^e^Aavl \.ci ^^ o;cvR{C^R\!^.'^ 

K 
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tbe whole number ; thus, in the last example, dividing 184^ 
by 7, as iu whole numbers, we obtain 26 integers, with 2j 
= f remainder, which, divided by 7, gives ^, and 26 -{--^ 
= 26A-, Am. 

11. Divide 2786^ by 6. Ans. 464|. 

12. How many times is 24 contained in 76464^? 

Af. 318|«. 

13. How many times is 3 contained in 462^? 

Ans. 154f 

To multiply a fraction by a whole number. 

IF M. 1. If 1 yard of cloth cost ^ of a dollar, what wiH 
2 yards cost ? J X 2 = how much ? 

2. If a cow consume j^ of a bushel of meal in 1 day, how 
much will she consume in 3 days ? |^ X 3 :=: how much ? 

3. A boy bought 5 cak^s, at f of a dollar each ; what did 
he give for the whole ? ^ X 5 = how much ? 

4. How much is 2 times ^ ? 3 dimes ^ ? 2 

times f ? 

5. Multiply f by 3. j by 2. | by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ =z 2 J in 7 days. 
Hence, we perceive, a fraction is midiiplied by multiplying the 
numerator^ without changing the denominator. 

But it has been made evident, (If 49,) that multiplying the 
denominator produces the same effect on the value of the frac- 
tion, as dividing the numerator: hence, also, dividing the de- 
nominator will produce the same effect on 'the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the tdrms of the fraction is to be midtipliedj the 
same result will be effected by dividing the other ; and where 
one term is to be dividedy the same result may be effected by 
nmltipvying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : 

A-t ^ of a dollar for 1 pound of sugar, what will 11 pounds 
cost? 

MuWplyiiig the numerator by 11, we obtain for the pro- 
duct^ ^=r ^ ^ a (dollar for the antwec^ 
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IT 51. But, by applying the above principle, and dividing 
the denominator^ instead of multiplying the numerator j we at 
once come to the answer, f , in its lowest terms. Hence, 
there are two ways to multiply a fraction by a whole nmnbtr: — 

I. Divide the denominator by the whole number, (when it 
can be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the numerator by the whole number, and un- 
der the product write the denominator. If then it be au 
improper fraction^ it may be reduced to a whole or mixed 
number. 

EXAMPIiES FOR PRACTICE. 

1. If 1 man consume ^ of a barrel of flour in a month, ' 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Am, to the last, 1 J barrels, 

2. What is the product of -^ multiplied by 40 ? ^^ X 
40 = how much ? Ans,''2'^, 

3. Multiply ^ by 12. —by 18. by 21. by 

36. -, — by 48. by 60. 

Note. When the multiplier is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12 X 5 ; 
therefore, ^J^^ X 12 = |f , and |f X 5 =: f J = 5^, Ans. 

4. Multiply 6 J by 7. Ans. 40^. 

Note. It is evident, that the mixed number may be re- 
duced to dn improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole tiumber separately , and 
add the results together. Thus, in the last example, 7 times 
6 are 35 ; and 7 times J are ^ = 5^ which, added^ to 35, 
make 40^, Aiis. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to tlie product 
of the whole number. 

6. What will 9^ tons of hay come to at $ 17 per ton ? 

0. If a man travel 2^ mWesm \\vomx,V^^ ^s^^^^^^ 
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traTel in 5 hfturs ? in 8 hours ? in 12 hours ? — — i 

in 3 days, supposing he travel 12'hours each day? 

Ans. to the last, 77§ miles. 

Note. The fraction is here reduced to its lowest terms; 
the same will he done in all following examples. 

7b multiply a whole number by a fraction. 

1^ 52. 1. If 36 dollars he paid for jbl piece of cloth, what 
"costs f of it ? 36 X J = how much ? 

f of the quantity will cost | of the price ; f a time 36 dol- 
lars, that is, } of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these' parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Aiis, 27 dollars. 

From the above example, it plainly appears, that the ob- 
ject in multiplying by a fraction^ whatever may be the vimtipU- 
cnndj is, to ttike out of the multiplicand a part^ denoted by the 
multiplying fraction ; Kud that this operation is composed of 
j/jDo others, namely, a division by the denominator of the 
multiplying fraction, and a mtdtiplication of the quotient by 
the numerator. It is matter of indifiference, as it respects 
the result^ which of these operations precedes the other, foi 
36 X 3 -J- 4 = 27, the same as 36 -^ 4 X 3 = 27. • 

Hence, — To multiply by a fraction^ whether the multipliaxnd 
be a whole number or a fraction^ — 

. RUI-E. 

Divide the multiplicand by the denominator of the multi- 
pljring fraction, and multiply the quotient by the numerator* 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than wm/y, it will 
always require the product to be less than the multiplicand^ 
to which it would be only equal if the multiplier were 1. 

We have seen. (IT 10,) that, when two numbers are multi- 
plied together, either of them may be made the multiplier^ 
without affecting the result. In tiie last example, therefore, 
MnstBhA of multiplying 16 by }, we ma/ multiply { by 16 
(^Wf) and the result will be ^e s»«ixi«. 
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EXAMPLES FOR PRACTICE. 

2. What will 40 bushels of com come to at f of a dollaf 
per bushefr 40 X f = how much? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X 8 = '^^ow much ? 

4. How much is ^of 90? f of 369? ^^ of 45? 

6^ Multiply 45 by -j^^. Multiply 20 by J. 

To multiply one fraction by another,^ 

IT 63. 1. A man, owning ^ of a ticket, sold f of his 
share ; what part of the whole ticket did he sell ? | of J u 
how much? 

We have just seen, (IT 62,) that, to multiply by a lracti6n 
is to divide the fntdiiplicand by the denominator^ and to mulli- 
ply the quotient by the numerator, -f divided by 3, the de- 
nominator of the multiplying fraction, (^49,) is 3*5, wliich, 
multiplied by 2, the numerator, (IF 51,) is -f^j Am, 

The process, if carefully considered, will be found to con- 
sist in multijilying together the two numerators for a new 7iu» 
meratory and the two denomihatctrs for a new denominalor. 

EXAMPLES FOR PRACTICE. 

2. A man, having | of a dollar, gave f of it for a dinner; 
ivhat did the dinner cost him ? Ans, ^ dollar. 

3. Multiply I by f Multiply ^^ by f . Product, jf^. 

4. How much is f of § of J of J ? 

Note, Fractions like the above, connected by the word 
of are sometimes called compound pactum^. The word of 
implies their continual multiplication into each other. 

When there are several fractions to be multiplied con- 
tinually together, as the several mmerators-^re factors of the 
new numerator, and the several denominators are factors of 
the new 'denominator, the operation maybe shortened /^^' 
dropping those factors which are the same in both temiSy on tJlie 
principle explained in IF 46. Thus, in the last example, |, 
f , I, ^, we find a 4 and a 3 both among the numerators and 
among the denominators; therefore we drop them, multipU'- 
ing together only the remaining numerators, 2 X 7 = 14^ for 
a new numerator, and the remam\\i^^ewo\iv\vi^\.vyt's»^b^'^^=- 
40, for a new denominator, makma ^=^4^^ A»». w N^vsv^^ 



H4 * TRACTioirs. irSS^S'l* 

5. f of |of f of f of-^ of {off rrhowmuch? Ana, ^ 

6. What is the coutinual product of 7, ^^ f of | and 3^ ? 

Note. The integer 7 may he reduced to the form of aa 
improper fraction hj writing a unit under it for a deuoinma' 
tor, thus, f . Am. 2|^. 

7. At A of a dollar a yard, what will j- of a yard of cloth 
cost? 

8. At 6f dollars perharrel for flour, what will ^ of a har 
rel cost ? 

6| = V; thenV-XA = M=*2iJJ, ^^' 

9. At ^ of a dollar per yard, what cost 7f yards ? 

Ans. $6^. 

10. At $ 2^ per yard, what cost 6f yards ? Ans, $ 14§f . 

11. What is the continued product of 3, f , {■ of |, 2^, and 
ii off off? Am. §ii. 

IT 54. TAe Rule for the mtdtipUcation of fractions may 
now be presented at one view : — 

I. To multiply a fraction by a whole nwnber^ or a whole 
manber by a fractiony — Divide the denominator by the whole 
number, when it can be done without a remainder; other- 
wise, multiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or- mixed number. 

II. To midtiply a mixed number by a whole numher, — Multi* 
ply the fraction and integers, separately, and add their pro- 
ducts together. 

III. To multiply one fraction by another, — Multiply together 
tlie numerators for a new numerator, and the denomiruUors for 
a new denominator. 

Note. If either or both are mixed numhers, they may first 
be reduced to improper fractions. 

exampx.es for practice. * 

1. At $f per yard, what cost 4 yards of cloth ? — 5 

rds. ? 6 yds. ? 8 yds. ? 20 yds. ? 

Ans. to the last, $ 15. 

2 Multiply 148 by i. by J. by /^. by ^V 

Last product, 44-ji^. 
3 If 2-fif tons of hay keep 1 Yvoxse \)aio\3L^ ^^\^ \nv\\\&^^ 
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bow much will it take to keep 3 horses the same time? ■ 
7 horses ? 13 horses ? Ans. to lastj 37^ tons. 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel ? 

5. At $ 14| per cwt, what will be the cost of 147rwt ? ^ 

6. A owned f of a ticket ; B owned -^ of the same j the 
ticket was so lucky as to draw 'a prize of j^ 1000 j what was 
each one*s share of the money? .. ' 

7. Multiply i of f by i of 4- t Product^ |. 

8. Murtiply-7i by 2^. Product^ 15|/ 

9. Multiply i by 2|. Product^ 2^. 

10. Multiply f of 6 by f. Product^ 1. 
i;. Multiply I of 2 by I of 4. Product^ 3. 

12. Multiply continually together ^ of 8, f of 7, f of 9 
and + of 10. Product^ 20. 

13. Multiply 1000000 by f . Product, 555555f. 

To divide a whole number by a fraction. 

IT 55. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide' a whole number by a fraction. 

1. A man divided $ 9 among some poor people, giving 
them J of a dollar each ; how many were the persons who 
received the money ? 9 -r- i = how many ? 

1 dollar isf, and^ dollars is 9 times as many, that is, ^jS. ; 
then f is contained in -^ as many times as 3 is contaiued^^ 
in 36. Am, 12 persons. 

That is, — Multiply tJie dividejid by the denominator of the 
dividing frcLcti67i, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

2. How many times is f contained in 8 ? 8 -f- ^ = how 
many? 

OPERATION. 

8 Dividend. 

5 Denominator. ^ 

Numerator f 3)40 

Quotient^ 13^ times j the Answer. 

To multiply by a fraction, we have seen, (IT 52,) implies 
two operations — a division and a m'uI.lx')^UcQ.l\im\ 'y^^'^V&ov^tci 
divide by a- fraction implies two o^w^*^^^— «• tw«^^>-'^\>.^^>.^ 
ami a division. 
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IT 50. Division is the reverse of multiplication. 



To multiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 52,) we divide by the de- 
nominator of the multiplying 



To -divide by a fraction, 
whether the dividerd be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide Hhe product by the 
numerator. 



fraction, and multiply the quo- 
tient by the numerator. 

Note, In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in prcLCtice it will frequently be more convenient, 
tliat the multiplication precede the division. 



12 multiplied by f, the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 62,) to whicl^ it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



12 divided by f, the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is fnore than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is ^ contained in 7 ? 7 -7- J ^= how 
many ? 

2. How many times can I draw J of a gallon of wjne out 
of a cask containing 26 gallons ? 

3. Divide 3 by f . — 6 by f . — :- 10 by f. 

4r If a man drink -^ of a quart of rum a day, how long 
will 3 gallons last him ? 

6. If 22 bushels of oats sow an acre, how many acres wOl 
22 bushels sow ? 22 4- 2J = how many times ? 

Note, Reduce the mixed number to an improper frac- 
tion, 2f 1= -y-. Alls. 8 acres. 

•6. At $4f a yard,. how many yards of cloth may be 
bought for $ 37 ? Ans. 8^ yards. 

7. How many times is -f^ contained in S4 ? 
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8. How many times is ^ contained in 6 ? 

Ans. f^if 1 time. 

9. How many times is 8f contained in 53 ? 

Ans. 6f f times. 

10. At |: of a" dollar for building 1 rod of stone wall, how 
many rods n^ay be built for $87? 87-f.f z=bow many 
times? 

To divide one fr action by another. 

IT 67. 1. At § of a dollar per bushel, how much rye may 
be bought for ^ of a dollar ? § is contained in } how many ^ 
times ? 

Had the rye been 2 tphole dollars per bushel, instead of ^ 
of a dollar, it is evident, that ^ of a dollar must have been 
divided by 2, and the quotient would have been ^ ; but the 
divisor is 3ds, and dds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse- 
quently the quotient -^ is 3 times too smaU, and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times -^ = 
•jfty, bushel, Ans. 

The process is that already described, IT 65 and .IT 66. If 
carefully considered, it will be perceived, that the munerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; thus, f inverted becomes J ; 
then multiply together the two upper terms Jar a numeratory and 
the two lower terms for a denominator^ as in the multiplication 
oi[ one fraction by another; Thus, in the above example, 
3X3 9 ,/ 

BXAMPIiES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for j- of a dollar ? How many times is ^ 
contained in | ? Ans. 3J bushels. 

3. If J of a yard of cloth cost f of a dollar, what is that 
per yard ? It will be recollected, (IT 24,) that when the cost 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. Thus, f (the cost) divided by { 
(the quantity) will give the price ol \ N«t^« 

Ana. %f^ ^l %. ^'^'^ ^^^^^* 
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Proof. If the work be right, (IT 16, " Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, ^f X J = f. This, it will be perceived, 
is multiplying the price of one yard (5|) by the quantity (f) 
to find the cost (•!;) and is, in fact, reversing the question, 
thus. If the price of 1 yard be ff of a dollar, what will f of a 
yard cost ? Arts, f of a dollar. 

Note, Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at -^ of a dollar per 
bushel, may be bought for J of a dollar ? Ans. 4§ bushels. 

5. If 4| pounds of butter serve a family 1 week, how 
many weeks will 36 J pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Ans* 8jg^ weeks. 

6. Divide ^ by i. Qmt. 1. Divide i by ^. Quot. 2. 

7. Divide f by f Quot. 3. Divide i by ^. Quot. |f . 

8. Divide 2J by If Divide lOf by 2f 

Quot. If Quot. 4ff 

9. How many times is -^ contai:ied in f ? Ans. 4 times 

10. How many times is ^ contained in 4|^ ? 

Ans. 1 1 1 time^ 

1 1. Divide f of £ by f of |. . Quot. 4. 

IT 58. The Rule for division offi€u:tions may now be pre' 
sented at one view : — 

I. To divide a fraction by a whole number^ — Divide the 
mtmeraior by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denominaior by it, and over the 
product write the nunxerator. 

II. To divide a whole number by a fractionj-^Multiply the 
dividend by the denominator of the fraction, and divide the 
product by the numerator. 

III. To divide one fraction by another ^ — Invert the divisor 
and multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
rednced to improper fractions. 
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EXAMPJLES FOR PRACTICE. 

.1. If 7 lb. of sugar cost -f^ of a dollar, what is it per 
pound ? -^^ -s- 7 =z how much ? ^ of ^^ is how much ? 

2. At $ ^ for f of a barrel of cider, what is that per bar- 
rel ? 

3. If 4 pounds of tobacco cost } of a dollar, what does 1 
pound cost? 

4. If |- of a yard cost $ 4, what is the price per yard ? ^ 

5. If 14} yards cost $ 75, what is the price per yard ? 

Ans. 5^. 

6. At 3^1} dollars for lOj- barrels of cider, what is that 
per barrel? Ans. $3. 

7. How many times is f contained in 746 ? Ans. 1989 j^. 

8. Divide i of J by f . Divide } by f of f . \ 

Quot. f . Quot. 3f|. 

9. Divide ^ of f by i of f . Quot. Jf . 

10. Divide i of 4 by -^. Quot. 3. 

11. Divide 4f by ^ of 4. Quo/. 2^^. 

12. Divide f of 4 by 4|. Quot. fj. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 59. 1. A boy gave to one of his companions f of an 
orange, to another |, to another i'j what part of an orange 
did he give to all ? f + 1 + i = ^ow much ? Ans. J. 

2. A cow consumes, in 1 month, -^^ of a ton of hay; a 
horse, in the same time, consumes -^ of a ton ; and a pair 
of oxen, -^ ; how much do they all consume ? how much 

more does the horse consume than the co^V ? the oxen 

than the horse ? -ft + -^ + -ft = ^^^ '^^ch ? ^ — •ft = 
how much ? -ft — ft = l^ow much ? 

3. ^ -j- J -f- i = ^ow much ? f — J = how much ? 

4. 2V + 3fr+A + i4 + i& = howmuch? H — ft = 
how much ? 

5. A boy, having f of an apple, gave ^ of it to his sister* 
what part of th« appl« had he l«ftl ^ — \=:\kSQi« xsia^^^ 
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_ * 

When the denominators of two or more fractions are dtike^ 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they. may he added or subtracted, 
by adding or subtracting their numerators^ that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, ^-{-■]^ = ff; f — f 

6. A boy, having an orange, gave f of it to his sister, and 
\ of it to his brother ; what part of the orange did he give 
away? 

4ths and Sths, being parts of different magnitudes, or value, 
cannot be added together. We must therefore first reduce 
them to parts of the same magnitude, that is, to a common <2e- 
nominator. ^ are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction ^ by 2, (IT 46,) it will be changed to f ; then f and 
^ are |^. Ans, i of an orange. 

7. A man had J of a hogshead of molasses in one cask, 
and -^ of a hogshead in another ; how much more in one 
cask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into ^ equal parts, and the 5ths each into 3 
equal parts, they will ail become ISths. The J will become 
^^y and the | will become ^ ; then, -^ taken from ^ leaves 

A) ^^' 

f 60. From the very process of dividing each of the 
parts, that is, of increasing the denominators by muUiplyina 
them, it follows, that each denominator must be b. factor of 
the common denominator ; now^ multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equivalent fractions^ having a common denominator^ — ^Rule: 
Multiply together all the denominators for a common denomi- 
nator^ and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
owi^, for a new numerator, and under it write the common 
denomnatar* 
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EXAMPIiBS FOB PBACTIC£. 

1 . Reduce f , f and ^ to fractions of equal value, having a 
eommon denominator. 

8 X 4 X ^ = 60, the common denominaton ' 

2X4X5 = 40, the new numerator for the first fraction. 
3X3X5 = 45, the new numerator for the second fraction. 
3X4X4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are f§, fj, and f f . By an 
inspection t)f the operation, the pupil will perceive, that the ., 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has liot been altered. 

2. Reduce j-, f , ^ and f to equivalent fractions, having a 
common denominatoj. Ans. ^g, ^g, f^J, i^. 

3. Reduce to equivalent fractions of a common denomi- 
Siator, and add together, -J-, f , and ^. 

Ans. B + U + U = ii = ^Uy Amamt. 

4. Add together ^ and f . Amount^ l^J. 

6. What is the amount ofJ-|-J + ^ + -J? 

Ans. m z=z 1^. 

6. What are the fractions of a common denominator 
equivalent to f and f ? Ans. ^ and f f , or ^ and \^. 

We have already seen, (^ 59, ex. 7,) that the common 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
\'ided by e<ich of them without a rem*ainder. Such a number ' 
is called a common multiple of all its common divisors, and 
the least number that will do this is called their least com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the least common multiple of all their denominators^ 
Thoupih the rule already given will always find a common 
multiple of .the given denominators, yet it will not always 
find their least common multiple. In the last example, 24 
IS evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
tiie hast number that will do this, it is the least common 
multiple of 4 and 6. It will therefore be convenient to have 
a rtde for finding this least common multiple. Let the num- 
bers be 4 and 6. 

It is evident, that one number \s «l tc\\3\>lv^\^ ^^ ^exvor^vst^ 
when the former contains all the iauclot^ ol ^^\^»«t* ''^^ 

* 1 
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factors of 4 are 2 and 2, (2X2 = 4.) The factors of d 
are 2 and 3, (2 X 3 = 6.) Consequently, 2 X 2 X 3 = 12 
contains the factors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is, 2X3. 12, tiien, is a common multiple 
of 4 and 6, and it is the least common multiple, because it 
does not contain any factor y except those which make np 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61, On this principle is founded the Rule far finding 
the least common nmltipte of two or more numbers. Write 
down the numbers in a line, arid divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the .same divisor; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. , 

4 and 6 may both be measured by 2 ; tl^ 
^ ) ^ • ^ quotients are 2 and 3. There is no number great* 
2,3 er than 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its otlier factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce f, j^, f and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2X3X2 = 12, least common 

2)4.2.3.6 denominator. It is evident we need 
3 ) 2 . 1 . 3 . 3 not multiply by the Is, as this would 

2,1,1 — r ^^^ ^^^ ^® result 
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Ta find the new numerators, that is, how many 12ths 
each fraction is, we may take j, ^, f and ^ of 12. Thus : 

Jofl2{ = 9\ ' ^ 9 A 

, ^p TO /» i New numerators, which, V e i 

o r ^ « « > written over the com- / * / * 
S of 12 = 8 r ^^j^ denominators, give ) A = * 
iofl2 = 2) '^ CA = * 

- ^ns. T^, ^, T^ and T^. 

8. Reduce j^, f , and f to fractions having the least com- 
mon denominator, and add them together. 

Ans. if + A + fi = 4i=lii>'aniount. . 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans. -j^ — A = tV> difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure ? Ans. 120. 

11. There are 3 pieces of cloth, one containing 7f yards, 
another 13f yards, and the other 15} yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts tQ their least 

eommon denominator ; this being done, we shall have, 

•ra — -yi 8 Adding together all the 24ths, viz. 18 -j- 20 

^i— ^if ) -f-21, we obtain 69, that is, ff = 2^^ 

I3|^z=: 13f J \ ^Q write down the fraction j^ under the 

15^ =z 15fj- ) Other fractions, and reserve the 2 integers 

A « 3711 t^ ^® carried to the amount of the other 

2T* integers, making in the whole 37^, Ans. 

12. There was a piece of cloth containing 34f yards, 

from which were taken 12§ yards ; how much was there 

left ? 

We cannot take 16 twenty-fourths 

34f _ 343^ ^^1^ f^^j^ 9 twenty-fourths, (A we 

12f = 12iJ-J must, therefore, borrow 1 integer, = 24 

i4»«."2uF yds. twenty-fourths, (fj,) which, with /j, 
^* ^ , makes JJ ; we can now take ^f from 

}}, and there will remain ^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Ans, 21^{. 

1*3. What is the amount of ^ of f of a yard, f of a yard 
and -^ of 2 yards ? 

iVb/r, The compound fraction may be reduced to a stra- 
ple fraction'; thus, i of i = %-, wid 4 ^l *i ^z-Vs '^'^^^\ "^ 
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IT 62. Frcwa the foregoing examples we derive tbe fol- 
lowing Rule : — To add or mhtract fractions^ add oi subtract 
their mmiarators^ when they have a common denominator , 
otherwise, they must fkst be reduced to a common denomi* 
nator. ' 

Note. Compound fractions must be reduced to simple 
fractions before adding or subtracting. 

EXAMPLES TOR PRACTICE. 

1. What is the amount off, 4f and 12? Ana. 17^ 

2. A man bought a ticket, and sold f of ^ of it ; what part 
of the ticket had he left ? Ans. f . 

3. Add together j^, f , ^, -^y ^ and ^. Amouniy 2 Jf . 

4. What is the difference between 14^ and i6^ ? 

Ans. 1^. 

5. From 1^ take J. Remainderj f . 

6. Ftbm 3 take i. Rem^ 2$. 

7. From 147^ take 4df . Rem. 98|. 

8. From J of -^j take J of ^. Rem. ^j. 

9. Add together 112j^, 31 If, and 1000}. 

10. Add together 14, 11, 4§, ^ and ^.^ 

11. From f take ^, From i take f. 

12. What is the difference between j- and -J-? f and ^ ? 
}and$? fandf.^ fand^? fandf? 

13. How much is 1— i? 1— "i? 1 — t*" *— t^ 
2 — f? 2 — f? 2J — f? 3t — tV? 1000 — tV? 



REDUCTION OF FRACTIONS. 

IT 63. We have seen, (11'J33,) that integers of one denomi 
nation may be reduced to integers of another denomination. 
It is evident, that /raclioTW of one denomination, after tht 
same manner, and by the same rti/es, may be reduced to 
fractions of another denomination; that is, fractions^ like 
integers, may be brought into lower denominations hy mid* 
/^ica/ion, and into higher denominations by ditmon. 
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To reduce higher into lower 
denominations. 

(Rule. See IT a4.) 

I. Reduce ^^ of a pound 
to jience^ or the fraction of a 
penny. 

Note, Let it be recollect- 
ed, that a fraction, is multiplied 
either by dividing its denomi" 
natoTy or by mtdliplying its nur 
merdtor. 

yj^ ie X 20 = T^ 8. X 12 
= f d. Ans. 

Or thus : ^ of,^ of J^ = 
f J3 = |- of a penn)', Ans. 

3. Reduce y^Vrr of a pound 
to the fraction of a farthing. 
T2W^-X20 = Tf|^s. X 

l2 = T%V^d. X4 = T^A = 

Or thus : 
Nu7n. 1 

20 s. in 1 £. 

20 
* 12 d. in 1 8. 

240 

4 q. in 1 d. 

sreo 

Then, ^^jj=ziq. Am. 

5. Reduce ij-^g^ of a guinea 
to the fraction of a penny. 

7. Reduce f of a guinea to. 
the fraction of a pound. 

Consult 1134, ex. 11. 

9. Reduce ^ of a moidore, at 
36 8^ to the fraction of a guinea. 

II. Reduce ^ of a pound, 



To reduce lotoer into higher 
denominations. 

(Rule. See IT 34.) 

2. Reduce ^ of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the nu- 
merator, or by multiplying the 
denominator. 

f d. -T- 12 = ^8. H- 20 = 
^-Ju £ . Ans. 

Or thus : f of -j^ of j^ = 



4. Reduce f*of a farthing 
to the fraction of a pound. 

f q. -5- 4 = T^ d. -f- 12 = 
Tfcs--H20: 



3 8^4 a — xaW^* 



Or thus : 
Deiiom, 4 

4q. 



in 1 d. 



16 

12 d. in 1 s. 

192 
20 s. inl iS. 



3840 
Then, ^^ = tsW^- -4«* 

6. Reduce f of a penny to 
the fraction of a guinea. 

8. Reduce ^ of a pound to 
the fraction of a guinea. 

10. Reduce f J of a guinea 
to the fraction of a moidore. 
12. Reduce ^ oC w^. ^v\\s5S55^ 



Troy, to the i'raction of w\\to \\\^ tc^OAotL ^V ^ ^^>5&^^ 
ounce. ^Tto^. 
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13. Reduce sV ^^ ^ pound, 
avoirdupois, to the fraction of 
an ounce. 

15. A man has yj^ of a 
hogshead of wine ; what part 
is that of a pint ? 

1 7. A cucumber grew to the 

length of tsVt) ^^ ^ ™^^^ > what 
part is that of a foot ? 

19. Reduce f of ^ of a 
pound to the fraction of a shil- 
ling. 

21. Reduce ^ of VV o^ 3 
pounds to the fraction of a 
penny. 



IT 64. It will frequently be 

required to find the value of a 

/ruction, that is, to reduce a 

fraction to integers of less de- 

nominations* 

1. What is the value of ^ 
of a pound ? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

f of a pound is 4p= 13 J shil- 
lings ; it is evident from ^ of 
a shilling may be obtained 
some pence ; ^ of a shilling is 
Jj^- = 4 d. Th at is,— Multiply 
the numerator by that number 
which will reduce it t^* the next 
less dmomiiiation, and divide 
the product by the denominator ^ 
if there be a remainder, multiply 
and divide as before, and so mi ; 
the several (/w)titnts, placed one 
afirr another, in their order, 
uji'// de the answer. 



14. Reduce \ of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -^j of a-pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
=r II = f of a foot ; what part 
is that of a mile ? 

20. ff of a shilling is f of 
what fraction of a pound ? 

22. ^^ of a penny is ^ of 
what fraction of 3 pounds r 
J^ of a penny is -^ of what 
part of 3 pounds r X^ of a 
penny is J of ^ of how many 
pounds ? 

It will frequently be re- 
quired to~reduee integers tc 
the fraction of a greater de- 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence* 
there are 240 pence in k 
pound ; therefore, 13 s. 4 d. is 
^J = J of a pound. That 
is,-— Reduce the given sum or 
quantity to the least deno^ninor 
tion mentioned in it, for a wa- 
meraioT ; then reduce an inte^ 
get of that greater denominon 
tion (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
smne denomination, for a denmn i 
nator, and they will form the 
/raction Tcquired. . 
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EXAMPLES FOR PRACTICE. 

3. What is the value of § 
of a shilling ? 



Ntoner» 



OPERATION. 
3 
12 



Denom. 8)36 (4 d. 2 q. Ans. 
32 

4 

4 

l6(2 q. 

6. What is the value of f 
»f a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



9. f of a month Is how ma- 
ny days, hours, and minutes? 

11. Reduce 4^ of a mile to 
its proper quantity. 

13. Reduce ^ of an acre 
to its proper quantity. 

15. What is the value of 
If of a dollar in shillings, 
pence, &c. ? 

17. What is the value of -ft 
of a yard ? 

19. What is th^e value of ^ 
of a ton ? 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 
4 d. 2 q. Is.' 

4 12 



18 Nuaner, 



12 
4 

48 Denom, 
f} = I Am. 



6. Reduce 7 oz, 4 p^vt tc 
the fraction of a pound Troy 

8. Reduce 8 oz. 14| dr. to 
the fraction of a pound avoir- 
dupois. 

Note. Both the numerator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month .^ 

12. Reduce 4 fur. 125 yds. 
2 ft. 1 in. 2i- bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7^ d. to 
the fraction of a dollar. 

18. Reduce 2 ft 8 in. 1^ b. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12. - 
lb. 14 oz. 12-^ dr. to the frac- 
jtion of a ton. 



Note, Let the pupil be required to reverse and prove the 
following examples : 

21. Wheit is the value eC ^ ot ^ \pQL\siR».\ 
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22. Reduce 3 roods 17j> poles to the fraction of an acre. 

23. A man bought 27 ^al. 3 qts. 1 pt of molasses ; what 
part is that of a hogshead ? 

24. A man purchased -f^ of 7 cwt. of sugar ; how much 
sugar did he purchase ? 

25. 13 h. 42 m. 51^ s. is what part or fraction of a day ? 



SUPPZJESKZSXn!* TO FIUL0TZ02?S. 

QUESTIONS. 

1. What are fractions 1 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name ? 3. How are fractions represented by figures ? 
4. Wliat is (he number above the line called ? — Wlky is it 
so called? 5. What is the number below the \\ne called? 
— Why is it so called ? — ^What does it show ? 6. What is 
it which determines the magnitude of the parts ? — Why ? 
7. What is a single or proper fraction ? an mproper 

^ fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number? 9. How u 

a mixed number reduced to an improper fraction ? h 

whole number? 10. What b understood by the terms of the 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a common di-* 
visor? ' by the greatest common divisor? 13. How is 

.it found ? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15. How does it appear, that rfi- 
viding the denominator mtdtiplies the fraction 1 16. How is a 
wiirerf number multiplied? 17. What is implied in multi- 
plying by a fraction r 18. Of how many operations does it 
consist? — What are they? 19. When the multiplier is less 
than a unit, what is the product compared with the multi- 
plicand? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
Uier? 22. How do you multiply a mixed number by a 
mixed number? 23. How does it appear, that in multiply- 
ing both terras of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways are 
there to divide a fraction by a whole number? — What are 

they? 25.^ How does it appear that a /taction is diisided by 
Mu/itplying Us dencnninatorl 26. How A.oea dkoAwcj V^j ^ 
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fracition differ from mtdtipl^ng by a fraction ? 27. When 
the divisor is less than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator? the least ^common/ denominator? 29. 

How does it appear, that each given denominator must be a 
factor of the common denoniinator ? 30. How is the com- 
mon denominator to two or more fractions found ? 31. 

What is understood by a mtdtiplel by a common multi-^ 

pie 1 by the least common multiple ? — ^What is the pro- 
cess of finding it ? . 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 
reduced to one of a less? — '• — of a less to a greater? 34. 
How are fractions of a greater .denomination reduced to in- 
tegers of a less ? ■ integers of a less denomination to the 
fraction of a greater ? 



EXERCISES. 

1. What is the amount of f and f ? <i j- and §f 

of 12^, 3f and 4f ? Ans. to the lasty 20^. 



2. To } of a pound add f of a shilling. . Amount^ 18j- s. 
Note. First reduce both to the same denomination. 

3. f of a day added to f of an hour make how many 
hours ? what part of a day ? Ans. to the last^ |f d, 

4. Add J lb. Troy to -^ of an oz. 

Amount^ 6 Oz. 11 pwt. 16 gr. 
6. How much is i less i> ^ — ^? ^ — ^? 14^ 
_4f? 6 — 4f? «» — ioffofj? 

Ans. to the lasl^ j^f^. 

6. From j- shilling take J of a penny. Rem, b\ d. 

7. From \ of an ounce take {^ of a pwt. 

Rem. 11 pwt. 3 grs. 

8. From 4 days 7^ hours take 1 d. 9^ h. 

Rem. 2 d. 22 h. 20 m. 

9. At $ f per yard, what costs f of a yard of cloth ? 

IT OT.. The /wire of unity, or 1, being given, to find the 
cos/ of any quantity, either less or more thyn unity, muldphj 
the f trice by the quantity. On the other hand, the cost of any 
quantity, either less or more than unity, bein^ ^ive.ii^t<a ^^d 
the price of unity, or 1, diride iKe cost \)\j iW ii^aiAwx^. 
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1. If 1^ lb. o^ sugar cost i^ of a shilling, what will Jj of 
a pound cost r* 

This example will require two operations : first, as abtove, 

to find the price of 1 lb. ; secondly, having found the price 

of 1 lb., to tind the cost of ff of a pound. ^ »- "^ H (if 

'of T^t s. IT 67) = ^ s. the price of 1 lb. Then, ^ s. X 

B m of Av «• ^^ 53) = mi s. = 4 d. mn q., the 

Answer, 

Or we may reason thus : first to find the price of 1 lb- : 
IJ lb. costs -^ s. If we knew what i^, lb. would cost, 
we might repeat this 13 t^mes, and the result would be the 
pi-ice of 1 lb. ^^ is 11 parts. If f} lb. costs -f^ &, it is evi- 
deat ^ lb. will cost -^ of -^ = y^ s., and ff lb. will cost 
13 times as much, that is, -^^ s. =: the price of 1 lb. Then, 
U o( iVs s. = mi s., the cost of f § of a pound, f 8|f s. 
= 4 d. 3f J{^ q., as before. This process is called solving 
the question by analysis. 

" After the same manner let the, pupil solve the following 
questions : 

2. If 7 lb. of sugar cost } of a dollar, what is that a 
pound ^ i of ^ = how much ? What is it for 4 lb. ? f 
of { ■=. how much } What for 12 pounds ? y* of J = ho\» 
much r Ans* to the lasty $ If 

3. If 6 j^ yds. of cloth cost $ 3, what cost 9^ yards ? 

Ans. $4^269. 

4. If 2 oz. of silver cost $ 2'24, what costs f oz. ? 

Ans. $'84. 
- 5. If ^ oz. costs $ i j-, what costs 1 oz. ? Ans. $ I'2S3. 

6. If ^ lb. less by i costs 13^ d., what costs 14 lb. less by 
i of 2 lb. ? . Ans, 4£. 9 s. 9^ d. 

7. If i yd. cost $ J, what will 40^ yds. cost ? 

> Ans. $59'062+. 

8. If -/^ of a ship costs $ 251, what is ^ of her worth ^ 

Ans. $53*785+. 

9. At 3|iJ. per cwt, what will 9§ lb. cost? ' 

Ans. 6 s. 3^d. 

10. A merchant, owning f^ of a vessel, sold ^ of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1794'375. 

11. If f yds. cost '^£ ., what will -j^ of an ell £ng. cost ? 

Ans. 17 s. 1 d. 2f q. 

* 7'hfs and the tbUow'mg are examples usaoWy tefeTOAVo >2cAxviiL« Proroortioa 
€Hr /liOe o/ Three, See IT 95 ex. 35. 
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12. A merchant bought a number of bales of velvet, each 
isontaining 129^ yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 11 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained oh 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards diere must have been. Having found the number of 
yardS) reduce them to bales. Am, 9 bales* 

IS. If a stafi^ 5} ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet? 

^ Am, 144^ feet 

14. If 16 men finish a piece of work in 2SJ days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -j^ of that time. Ans, 37J days. 

15. How many pieces of merchandise, at 20^ s. apiece, 
Tiiiist be given for 240 pieces, at 12^ s. apiece ? Ans, 149-{^-. 

16. How many yards of hocking that is IJ yd. wide >vill 
be sufficient to line 20 yds. of camlet that is j- of a yard 
wide ? 

. First find the*conteats of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1 j* yd. wide it will take to make the same 
quantity. i4jw. 12 yards of camlet. 

17. If \\ yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is J yd. wide will be re- 
quired to make the same?. Am. 34^ yds. 

18. If 7 horses consume 2 J tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consymed in 1 week, it 
w«uld be jeasy to find how much 12 horses would consume 
in 8 weeks. ^ 

2 J = -y^ tons. If 7 horses consume ^ tons in 6 weeks, 
1 horse will consume ^ of -^ = ^ of a ton in 6 weeks ; and 
If a horse consume ^ of a ton in 6 weeks, he will consume 
^ of ^^ = -^yy of a ton in 1 week. 12 horses will consume 
12 times -^^ =. -f ^f in 1 week, and in 8 -weeks they will 
consume 8 times -}^f = -y^- = 6f tons, Am. 

19. A man with, his family, which in all were 5 persons, 
did usually drink 7^ gallons of cider in 1 week ; how much 
will they, drink in 22^ weeks v?\i«ti ^ ^^\^«W8» ^ssss^'t "^sl 

Mdded to tbe family ? Aaw^. <^^^\^^^\&- 
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20. If 9 students spend lO^iE^. in 18 days, how much 
will 20 students spend in 30 days ? Ans. 39iS. 18 s. 4|f d. 



DBCZIMLAX FRACTZOnrS. 

^ 66. We have seen, that an individual thing or number 
may be divided into any number of equal parts, and . that 
these parts will be called halves, thirds, fourths,^ fifths, sixths, 
&c., according to the number of parts into which the thiug 
or number may be divided ; and that each of these part&may 
be again divided into any other number of equal parts, and so 
on. Such are called common^ or vfdffarJracHons. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit. It is this circumstance which occasions the chief 
difficulty iu the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention o^jdechnal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal partSi 
which will be tenths ; and each of these parts to be again di 
Tided into ten other equal parts, which will h^ hmdredlha , 
and each of these parts to be still further divided into ten 
other equal parts, which ^vill be thousandths ; and so on. 
Such are called decimal fractions^ (from the Latin wordcfeccm, 
which signifies /en,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
' the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (') called the separatrixy is sufficient of itself to ex« 
press the true value. Thus, 

•fiy are written *6. 

T^ ^27. 

- ^ARftr •• *685. 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ci- 
) ners annexed as there are places in* the numerator. Thusy, 
^ 765 is a decimal consisting of four places ; consequenfly^ 
J with fotir ciphers annexed (10000") \s \\a^to^t ^etioicMka.* 
to-* Adjt rfeeimal may h% •xpT«M%i mv Vh% ^wm tl ^ wine^ 
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mon fraction by ^vTiting under it its proper denominator. 
Thus^ ^3765 expressed in the fotm of a common fraction; 

When whole numbers and decimals are expressed to- 
other, in the same number^ it is called a mixed number. 
Thus, 25^63 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
^68, or all the figures on the right hand of the decimal point, 
being decimals. 

The names of the j^aces to ten-millionths, and, generally, 
how to read or write decimal fractions, may be seen from 
the following 
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From the table it appears, that the first figure on tbe right 
hand of the decimal point signifies so many tenth parU of a 
unit ; the second figure, so many hundredth parts of a unit; 
the third figure, so m^ny thomandth parts of a Unit^ &c« It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 uni^ to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually %ncre<mRg in a tenfold proportion towards tbe leA 
hand, and decimals continually decreasing^ in the same prcf- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers* 

IT 68. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every sigDifi- 
cant figure continues to possess the same phn^e from unity. 
Thus, '5, '50, ^00 are all of the same value, each being 
equal to -^j or j*. 

But every cipher, placed at the left hand of decimal fac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, *5, '05, '005, are of different 
value, '5 being equal to ^, or ^ ; '05 being equal to y^, or 
^ ; and '005 being equal to jj^j^^ or ^i^. 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominaior^ by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, 'OBO, '234, each of which has 1000 for a 
common denominator. 

TT 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to tTje whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

A.ny whole number may evidently be reduced to jdecimal 
p&Tis, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 25 is 250 leii\3kis^ ^b^^ \v\sxidx^dth«^ 
^^000 thousandths, &c^ ConaecpfeiiA^^ wx^ hkcw.^ xsxks^'^ 
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nlay be read together, giving it the name of the lowest de- 
nomination or right hand figure. Thus, 25^63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^\/|^. 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression ef any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Foity-six and seven tenths = 46^ = 46*7.^ 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and sixiiundredths. 

Nineteen and four hundred eighty^even thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the isame proportion as units, tens, hundreds, &c., 
and may be read together j in the same manner as whole 
numbers, so, it is evident that all tlie operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if any, that can arise, niust 
be in finding where to place the decimal point in the result. 
This, in addition and subtraction, is detetmltkft.dV^'^ ^^^ft. 'ssssssr. 
inJe; consequently, they may 'be ei\\\>AVe^\ft%<^^«^* « v^ *. 

J. A man bought a barrel ot ftow fot %^^ %. ^^Va.^^^^'^^ 
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ter for $3^50, 7 pounds of sugar for 83 J cents, an ounce 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION; 

- $ 8< = 8000 milk, or lOOOths of a ^llar. 
3^50 = 3500 mills, or IQOQths* 
^835 = 635 mills, or lOOOtbs. 
*06 ==■ '■ 60 mills, or lOOOtfas. 

An$. $ 12'395 = 1^395 mills, or JOOOths. 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $ 375, paid $ 175^75 ; how much did 
he then owe ? 

OPERATION. 

$ 375' = 37500 cents, or lOOths of a dollar. 
175*76 = 17575 cents, or lOOths of a doJar. 

$ 199*25 = 19925 cents, or lOOths. 

The operation is evidently the same as in subtraction of 
federal numey. Wherefore, — ^In the addition and subtrac- 
tion of decimal fractions, — ^Rule : Write the numoers under 
each other, tenths under tenths, hundredths under hun- 
dredtiis, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
greatest number of decimal places in any of the given num- 
bers. 

BXAMPI^ES FOR PRACTICE. 

3. A man sold wheat at several times as follows, viz. 
13*25 bushels ; 8*4 bushels ; 23*051 bushels, 6 bushels, and 
*75.of a bushel; how much did he sell in the whole ? 

Ans. 51*451 bushels. 

4. What is ihe amount of 429, 21-^, 355^(^9 1t^ and 
1^ ? Ana. 80&i\^, or 808'143. 

5. What is the amount of 2 tenths, 80 hundredth^:, 89 
thousandths, 6 thousandths 9 tenths, and 5 thousandths ? 

Ana, 2. 
•/• What is tne amount of three hundred twenty-nine, and 
seven tenths; thirty-seven and one )i\ai<d£^^«sX:^A^^^Qn?- 
Moadtbs, and sixteen hundxedtliia } 
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7. A man, owing $ 4316, paid $ 376^865 ; how miioh did 
he then owe? Ans. $3939'135. 

8. From thirty-five thousand take thirty-five thousandths. 

Ans. 34999'965. 

9. From 6«83 take 4'2793. Am. 1'5507. 

10. From 480 take 245*0075. Ans. 234'9925. 

11. What is the difference between 179343 and 817' 
05693? Ans. 976-07307. 

12. J'rom 4j^ take 2^. Remainder^ 1^, or 1*98. 
.. 13. What is the amount of 29^, 374Tnnyf^^, 97^2^^^^, 
3 15^^^, 27, and 100-^? Ans. 9^42*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS/ 

IT 71. 1. How much hay in 7 loads, each containing 
23'571 cwt. ? 

OPERATION. 
23«571 cwt. = 23571 lOOOths of a cwt. 
'7 7 



Ans. 164'997 cwt. = 164997 lOOOths of a cwt. 

We may here (IT 69) consider the multiplicand so many 
ihoiisandths of a cwt., and then the product will evidently be 
thousandths^ and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand; and as either factor may be made the 
multiplier, so, if the decimals had been in the multiplier^ the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point off in the pro' 
diict as many places for decimals as there are decimal places in 
bothfactars, 

2. Multiply «75 by '25. 

OPERATION. In'this example, we have 4 de- 

^ '^ cimal places in both factors ; we 

^^ must therefore point off 4 places 

^j^ for decimals in the product. The 

jgQ reason of pointing off lliis num 

bet tXi^^ \S»:^^^^X S^^ \Ss5X^<i T5^'«^c^^ 

'i875 Product. \i we to\x^\^^t NJaa V^^ SasNss^'*^ vs. 
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common or yuigar fractions. Thus, ^75 is i^, and ^25 is 
^ : now, ^ X f^fr = AWfc = ^l^*^5j Asa. same as be- 
fore. 

3. Multiply 425 by <03. 

OPERATION. u «^ ' *i ^ w # * lit 

(225 Here, as the number of significant 

. (0g figures in the product is not equa> to 

the number of decimals in both fae- 

'00375 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is -^ff^^ and '03 is 
T^ : now, T^y^ X T*xr = TtfW\n> = *00375, the same as 
before. 

These examples will be sufficient to establish the following 

hi the mtdUj^aUon of decimal fiactioM^ multiply as in wlnde 
numberSj and from the product point off so many figures for ded- 
mals as there are decimal places in the multiplicand cmd mvlti* 
plier counted together^ ofnd^ if there are not so many figures in the 
product J supply the deficiency by prefixing ciphers. - 

SXAMPI^ES FOR PRACTICE. 

4. At $ 6'47 per yard, what cost 8'3 yards of cloth ? 

Ans. $45*401. 

5. At $ '07 per. pound, what cost 26 '5 pounds of rice ? 

Ans, $ 1*855. 

6. If a barrel contain 1*75 cwt of flour, what will be the 
weight of '63 of a barrel ? Ans. 1'1026 cwt 

7. If a melon be worth $'09, what is '7 of a melon 
worth ? Ans. 6-^ cents. 

8. Multiply five hundredths by seven thousandths. 

Product^ '00035. 

9. l/^nhat is '3 of 116 ? Ar^s, 34'8 

10. What is '85 of 3672 ? Ans. 3121'2. 

11. What is '37 of '0563 ? - Ans. '020831. 

12. Multiply 572 by '68. Product^ 331'76. 

13. Multiply eighty-six by four hundredths. 

Product^ 3'44. 

14. Multiply '0062 by '0008. 

15. Multiply forty-seven tenths by one thousand eighty- 
m£x hundredtbsB 
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16. Multiply two hundredths by eleven thousandths. 

17. What wilLbe the cost of thirteen hundredths of a ton 
of hay, at $11 a ton? 

18. What will be the cost of three hundred seventy-fire 
thousandths of a cord of wood, at $2 a cord? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted? 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di« 
vision, that the number of decimal places in the divisor and 
quotient J counted together^ must always b§ equal to the mrniber of 
decimal places in the ditidend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cost $44^718, what is that a bar- 
rel ? 

By taking away the decimal * point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, = $ 7'453, the Answer. 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7*453 ther, must be equal to the number 

of decimal places in the dividend, 
there being no decimals m the divisor^ — ^therefore point off 
three figures for decimals in the quotient^ equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $4*75 a barrel for cider, how many barrels maybe 
bought for $ 31 ? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 476 ceula^ ^xvd 4^^%^^, 
annexing two ciphers, =: 3100 <i«tt\a \ >^tjX\%^\^^^'^'^'^ ^* 
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vidend to parts of the same denomination as the divisor. 
Then, it is plain, as many times as 475 cents are eoutaiued in^ 
31C0 cents, so many barrels may be bought. 

475)3100(6||f barrels, the Answer; that is, 6 barrel^ and 
2850 fl^ of another barrel. 

But the remainder, 260, instead of be- 
ing expressed in the form of a common 
fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. . 

OPERATION. 
4'75)31^00(6,'526+ barrels, the Answer; that is, 6 bar- 
2850 rels and 526 thousandths of another 

— --- barrel. 

9^?? By annexing a, cipher to the first 

^ remainder, thereby reducing it to 

1250 lOths, and continuing tlie division, 

950 ^^ obtain from it '5, and a still fur- 

ther remainder of 125, \vhich, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. . 

TZZ The last remainder, 150, is J-f^ of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be fivCy 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply '125 by 
*03 ; the product was '00375. Taking this product for a 
dividend, let it be required to divide '00375 by *125. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, M'ill be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retain 
«.he decimal points in their proper places. Thus 
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OPERATION. The divisor, 135, in 375 goes 3 

*125) *00375 ( *03 times, and no remainder. We h\\\e 

373 Qniy to place the decimal point in 

QQQ the quatient, and the work is done. 

There are five decimal places in tiie 
dividend ; coa^equently there must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be two ia the quotient; and, since we have 
but one figure in the quotient, the deficiency n^ust be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to tlie 
same result Thus, *125 is ^^fi^^, and '00375 is TT^^dir- 

now, lo V orjo -^ T^i^ = TfHMS'Ty = xSiy = *03^ the same 
as before. 

IT 79. The foregoing examples and remarks are suffi- 
cient to establish the following 

In the division of decimal fractions^ divide as in whole nnm-- 
hers J and from the right hand of the quotient point off as many • 
^gttres for dedmahy as the decin^al figures in the dividend ex- 
ceed those in the divisor] and if there are not so many figures in 
the quotient J supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed^to the dividend or the remainder, and the 

Quotient carried to any necessary degree of exactness ; but 
iie ciphers annexed must be counted so many decimals of 
the dividend. 

EXAMPLES FOR PRACTICE. 

4. If $472*876 be divided equally between 13 men, how 
much will each one receive ? Ans. $ 36 '375. 

6. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12^ cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $8? Ans. 128 oranges. 

8. If *6 of a barrel of flour cost $ 5, what is that per bar- 
rel? As». %'$i^^K^^^ 

9. Divide 2 by 63*1. <^^- ^^"^ ^^j 

1 
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10. Divide *012 by '005. ^ Quot. 2*4. 

11. Divide three thousandths by four hundredths. 

Qtiot. *075 

12. Divide eighty-six tenths by ninety-four 'thousandths. 

13. How many times is *17 contained in 8? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

IT 74. l'. A man has f of a barrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no wliole ones in^, because 
the denominator is not contained in the numerator.. We 
may, however, reduce the numerator to tenths^ (IF 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
. it by 10,) making 40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contaiued in the fraction. '5 into 40 goes 8 times, and no 
remainder. Arts. '8 of a busheL 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is -fg^, 3^0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hmdredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there 
fore, reduced to decimals, is 7 tenths and 5 hundredths, tltdt 
is, *75 of a dollar. 

The operation may be presented in form as follows .— 

JViim. 
Denom. 4 ) 3^0 (^75 of a dollar, the Answer* 
28 

20 
20 
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3« Reduee ^ ta a decimal fraction. 
The numerator must be reduced to hundredths^ by annex- 
ing two ciphecs, before the division can begin. 

66 ) 4^00 ( *0606 +, the Answer. 
396 



400 As there can be no fanl^, a cipher must 

396 be placed in the quotient, in tenth's place. 



Note. ^ cannot be reduced exactly^ for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing' general RvirS i-^Ta reduce a common to a decimal frac-' 

* Decimal ii^ures, which eontinuaUy repeat, like *06, in this exam- 
ple, aie called Kepetend^y or Circulating Decimals. If only one figure 
repeats, as *3333 or *7777, ^., it ia called n.singU repetend. If two or 
more figures circulate alternately, as *060606, '234234234, &c., it is 
called a compound repetend. If other figures arise before those which 
circulate, as *743333, * 143010101, &c.; the decimal is called a mixed 
repetend, 

A single repetend is denoted by writing only the circulating figure 

with a point over it : thus, '3, signifies that the 3 is to be continually 
repeat ea, forming an infinite or never-ending series of 3's. 

A compound repetend is denoted by a point over Khe first and last re- 
peating figure : thus, *234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value of vxy repetendmxf 
be found, or, in other words, how it may be red^ced to its equivalent 
vulgar fraction. 

If we attempt to reduce ^ to a decimal, we obtain a continual repe- 
tition of the figure 1 : thus, 41111, that is, the repetend ^l. The value 
of the repetend 4, then, is ^ : the value of *222, &c., the repetend <2, 
will evidently be twice as much, that is, f . In the same manner, 3 ==: 
}, and *i = f , and '5 ^ss g, and so on to §, which sss f ss 1. 

1. Wliat is the value of *8 ? Ans. f * 

2. What is tlie value of *6 ? Ans. | = f . What is the value of *3 ? 
of*7.? — -of*4.? of '5.^ of*9? of 4.?' 

If ^ be reduced to a decimal, it produces *010101, or the repetend 01 
The repetend ^02, being 2 times as much, must be -^ wv4'Q'i=- ^-^ 
Mnd '48, l»eing4d times as much m\xs\.\i^\^,w\\''l\^'VJ^>^'^- 
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tion^ — Annex one or more ciphersi as may he necessary^ to the 
nw/ierutor. afid divide it by the denorrwnMot. If then there he 
a rernn^'"^'^ winex another cipher, and ditfideas before, and so 
c&titimpt Ui lw to long as there shaU contintie to be a remainder^ 
or until the firactum shall be reduced to my necessary degree 
of exactness The quotient will be the decimal required, 
which must consist of as many decimal places 9^ there are 
ciphers aonexed to the numerator; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPLES TOR PRACTICE. 

4. Reduce iy i«^^«Bd ^^7 to decimals. 

Ans. '5 ; '26 ; '025 ; <007OT + 

5; Reduce 9}, T,ftnf» rA^r "td yuWfv *o <fecimftl«. 

Aim. <6S24-; *003; *0028 + ; '000183 + 

6. Reduce ||f , ^, ^J^ to decimab. 

7. Reduce |, A> ^) h f ? A> Aj f*^ *® decimals. 

8. Reduce i, f , |^, i, f, f , ij A> sV? ^ to decimals. 



Tf^ly bo reduced to a decimal, it produces *6ol; consoquentiji 

60s '^ii^, and '637 » ^, and 42o » ^, &c. As this principle 
will apply to any number of places, we have this general Rule for re- 
ducing a eirculoAing decimal to a vulgar fraction^ — Make the siven 
repetend the numertUor, and the denominator will be as many Ds as 
there are repeating figures. 

3. What is the vulgar fraction equivalent to '704 ? ^ns. Hi* 

4. What is the value of H)03? <6l4? <334? '01021? 

«&I63? '601^63? Ans.toUut^^Ti^TS' 

6. What is the value of *4 J ? 

In this fraction, the repetend begins in the second place, or place of 

hundredths. The first figure, 4, is ^, and the repetend, 3, is i of i^r^ 

that is, ^ • these two parts must be added together. "A^ + A = M 

= 'Ht 'Ans, Hence, to find the value of a mixed repetend, — ^Find the 
value of the two parts, separately, and iuld them together. 

G. What is the value of *153 ? t^ + yjir « MS = l^j ^n* 

J. What is the value of '0047 ? Ans, 9 $ib* 

*8. What is the value of «188.? ^'iS? '4123? 

It is plain, that circulates may be added, subtracted, multiplied, and 
divided, by first reducing them to their equiyalent vulgar fractions. 
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REDUCTION OF DECIMAL FRACTIONS. 

IT 75. Fractions, we have seen, (IT 63;) likt* intejen^ are 
reduced from low to higher denominatioim ny diHisiou^ aud 
from high to lower denominations by mulliplicalion. 



To reduce a compound nimi- 
her to a dectmalnj the hi(/he8i 
denomination, 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d..reduced to the decimal 
of a shilling, that is, divided 
by 12, is '5 s., which annexed 
to the 7 s. making 7^5 s., and 
divided bv 20, is '375 £ . the 
Ans. 

The process may be pre- 
sented in form of a rw/c, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt to 
the fraction of a pound. 

OPERATION. 
20)10*0 pwt. 

12)1*5 oz. 



n25 lb. Am. 



To reduce the dtclmal of a 
higher denomination to integers 
oj lower denominations* 

2. Reduce *375 JB. to in- 
tegers of lower denominations. 

*375 M . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the fractional 
part, *50 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans. 7 s. 6 d. 

That is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as. there are figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations; the several num* 
hers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce 425 lbs. Troy to 
integers of lower denomina- 
tions. 

OPERATION, 
lb. 425 
12 






j^,\^:nsv^ 



146 



BSDUCTIOIf OF UlCClMAl. FRACTTIOirS. 



IT 76. 



5. Keduce 4 cwt. 2| qrs. to 
the decimal of a ton. 

Note. 21 = 2'6. 

7. Reduce 38 gals. 3^52 qts. 
of beer, to the decimal of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. lOj^ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oz, to the decimal of a 
ton. 



6. What is the value of 
<2325 of a ton? 

8. What is the value of <72 
hhd. of beer ? 

10. What is the value of 
'375 of a yard ? 

12. What is the value of 
<713 of a day ? 

14. What is the value of 
*78125of a guinea? • 

16. What is the value ol 
45334821 of a ton ? 



Let the pupil be required to reverse and prove the follow 
ing examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. 50^4 sec. to the decimal of a 
day. 

20. What is the value of *67 of a league ? 

21'. Reduce 10 s. 9j- d. to the fraction of a pound. 

IF 76. There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspection^ more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

tV of 20 8. is 2 s. ; therefore every 2 s. is ^y or *1 iS. 
Every shilling is ^^ ^= t^j ^^ *^^ ^* Pence are retfdily 
reduced to farthings. Every farthing is ^^ £ . Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been YxftnTy or '001 £. 
But 960 increased by ^ part of itself is 1000 ; conse- 
quently, 24 farthings are exactly t§^9 or '025 £ ., and 48 
farthings are exactly -j-JJiy, or '050 £ . Wherefore, if the 
number of farthings, in the given pence and farthings, be 

more than 12, 3^ P*^ ^'^^ ^® "^^^^ ^^^ if therefore add 1 

to them : if they be more than 36, ^ part will be more than 

Jjf; therefore add 2 to them*. tVien eall Item ao many 

thousandths, and the result v?i\\\ie C0Ttfee\.NnV^5:\Ti\es»Nxv«BL 

/<^T9^ of ^ pound. Tbus.Wt.H^*^^^^^^'^^ 
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decimal of a pound as follows : 16 s^ =2^8 £. and 1 s. = 
*05 £ . Then, 6 j d. = 23 farthmgs, which, increased by 
1, (the number being more than 12, but not exceeding 36,) is 
'024 £ ., and the whole is *874 £ . the Arts. 

Wherefore, to reduce shillings^ peiice and farthings to the 
decimal of a pound by inspection^ — Call every two shillings one 
tenth of a pound; every odd shilling^ five hundredths; and the 
number of farthings^ in the given pence and farthings^ so many 
thousandths^ adding (me, if the number be more than twelve and 
not exceeding thirty-sixy and two, if the number be more than 
fhirty-six* 

IT 77. Reasoning as above, the result, or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence ,and farthings, by inspection. Double 
the first figure, or tenths, for shillings, and, if the second 
figure, or hundredths, be five, or more than dye, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and two when above thir- 
ty-six, and the resijiM^ill be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of '876 £ . 
by inspection : — 

^8 tenths of a pound - - - =16 shillings. 

*05 hundredths of a pound - - =1 shilling. 

^026 thousandths, abating 1, 1= 25 farthings =z s. 6^ d. 

*676ofapound - - - - =17s. e^d. 

Ans, 
EXAMPLES FOR PRACTICE. 



1. Find, by inspection, the decimal expressions of 9 s. 7d., 
and 12 s. 0| d. Ans. *479£., and '603^2. 

2. Find, by inspection, the value of '523ie ., and *694ie . 

Ans. 10 s. 5j- d., and 13 s. lOj- d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 11^ d. ; 10 8. 
6f d. ; 1 s. 8j^ d. ; j d., and 2^ d. Amount, £ 1'833. 

4. Find the value of «47 £". 

Note. Wh£n the decimal has but /tro figures, after taking 
out the shillings, the remamdeT^\'o\>^T^^'c.^^V5><\\\>>jsRwAx\\*^ 

will require a cipher to be MVneiLfe^ \» ^^ 'cv^!!^^''*^^^^^. 
supposed to be so. K^ws^h^ ^^ '^^ 
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5. Valiit* the following decimals, by inspection, and find 
llit^ir amount, viz.: '78d£.; "S51 £.; *916iB.; '74 iU., 
\5iS.; '25JS.J H^£.; and^OOSiS. Atts. 3£. 12 s. lid. 



BxnvuBmsxn to dbcphmcaii mAOTXoxfs 



QUESTIONS. 

1. What are decimal fractions ? 2. "WTience is the term 
derived ? 3. How do decimal differ frotn ^common frac- 
tions ? 4. How are decimal fractions written ? 6. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the value of every figure 
determined ? 7. What does tKe first figure on the right 

hand of the decimal point signify ? the second figure ? 

third figure ? fourth figure ? 8. How do ciphers, 

placed at the right hand of decimals, affect their value ? 

9. Placed at the left hand, how do they affect their value ? 

10. How arc decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may Hny whole number be reduced to decimal parts? 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 15. 
Wliat is observed respecting^ the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

.point in the results ? multiplication ? division ? 

.17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it? 19. What is the rule for finding the value of any given 
decimal of a highejr denomination in terms of a lower ? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspection 7 21. What 
is the reasoning in relation to this rule? 22. How may the 
t/jree first dgnves of any decimal of a pound be reduced to 

^bllliDgSf pence and farthings, by itispectloal 
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EXERCISES. 

1. A merchant had several remnants of cloth, measvciAg 
as follows, viz. : 

How many yards in {he whole, and what would 
the whole come to at $ 3'67 per yard ? 



7tyds.1 

6 i 

1 i 

9f 

8i 

3lV 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36*475 yards. $ 133*863 +, cost. 

2. From a piece of cloth, containing 36^ yds., a merchant 
sold, at one time, 7^^ yds., and, at another time, 12| yds. ; 
how much of the cloth had he left ? Am, 16'7 yds.' 

3. A farmer bought 7 yards of broadcloth for 8^ iS ., a 
barrel of flour for 2-^ iB ., a cask of lime for If £ ., and 7 lbs. 
of rice for ^ ^ ; ; he paid 1 ton of hay at *6^ j£ ., 1 cow 
at 6^ £ ., and the balance in pork at ^ iS . per lb. ; how 
many were the pounds of pork } 

Note. In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to . 
three places. Arts. 108|^ lb. 

4. At 12J cents per lb., what will 37J lbs. of butter cost ? 

Ans. $4'71.^-J. 

5. At $17^37 per ton for hay, what will 11 1 tons cost? 

Ans. $20l«92| 

6. The above example reversed. At $ 201'92f for 1 If tons 
of hay, what is that per ton .? Ans. $ 17'37. 

7. If *45 of a ton of hay cost $ 9, what is that per ton ? 
Omsult IT 65. Ans. $ 20. 

8. At *4 of -a dollar a gallon, what will ^25 of a gallon 
of molasses cost ? Ans. $ 4. 

9. At $ 9 per cwt., what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to /oMr places. Ans. 71'035-f— 

10. At $69'875 for 5 cwt 1 qr. 14 lbs. of raisins, what is 
that per cwt ? Ans. $ 13. 

11. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

12. What will 7e5il\)S. ot ^^S^^^^^^'^^^'^^^J^r^^ 



iiO 
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13. \V1iat will 12 gds. 3 qts. I pt. of gin cost, at 28 ccBt& 
per quart ? 

Aote. lleduce the whole quantity to quarts and the deci- 
ma i of a quart* < Ans. $ 14H2« 

14. Bought 16 yds.2 qrs.3 na. of broadcloth for $ 100^125; 
what was that per yard ? Ans. $ 6. 

15. At $1'92 per bushel, bow much wheat may be 
boujrht for $ '72 ? Am. 1 peck 4 quarts 

16. At $92*72 per ton, how much iron may be pur- 
chased for $60*268? Am. 13 cwt. 

17. Bought a load of hay for $9*17, paying at the rate 
of $ 16 per ton ; what was the weight of the hay ? 

Ans. 11 cwt. 1 qr.231bs. 

18. .At $302*4 per tun, what will ,1 hhd. 16 gals. 3 qts. 
of wine cost? Aus. $94'50. 

19. The above reversed. At $94*50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun ? Ans. $ 302*4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places.s 

20. At $1*80 for 3^. qts. of 
wine, what is that per gal. ? 

22. If I of a ton of pot- 
aslies cost $60*45, what is 
that per ton ? 



21. At $2*215 per gal., 
what cost 3J qts. ? 

23. At $ 96*72 per ton for 
pot-ashes, what will J of a ton 
cost ? 



24. If'SoTavard 
of cloth cost $2, 
^vliat is that per 
yard ? 

27. If 14 cwt. of 
pot-ashes cost 19 jS . 
5 s., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27 iS . 
10 s., what will 14 
cwt. cost? 



26. At $ 2*5 per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At 27 £. 10s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 £\ 
5 s. ? 



A^h/e. After the same manner .\el VW ^w^"i\ lex^^^^ -kijA 
proie tiw tuliowing examples : 
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30. At $ 18^50 per 'ton, how much hay may be bought 
for $12'025r 

31. What will 3 qrs. 2 na. of broadcloth cost, at $-6 per 
yard? 

32. Ai ^ 2^*10 tor transportation of 65 cvvt 46 aiuies, what 
is that per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt 16 grs. for 
3 iS . 2 s. 3 d. 3^ q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt. 2 qr^. 2 1 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels oi 
wlieat, how many acres will be required to produce 47 
quarters 4 b-jshels? 

Note. The above example will require two operations, 
for which consult IF 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $P25; how much 
did it weigh ? 



zusDUCTzonr of curk&nczes., 

IT 78. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the sante in namCj were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 

England, 4 s. 6 d., called English^ or sterling money 

Canada and ) ^ ^ ^^jj^^ Canada currency. 
>ova Scotia, J ^ 

The New Eng- 
land States, 
Virginia, }" 6 s., called New England cuiiency. 

Kentucky, and 
Tennessee, 

New York, 

Ohhf and } 8 s., called Ne^D York Q.xa:t«:w!.^ 

JN* CarolintLf 



i 
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1 dollar is reckoned in 
New Jersey, 'I 

Maryland, J 

Geor^'ia ^'^^ "^^ I ^ ^" ®^-' ^^^^ Georgia cvarencj. 

1. Reduce 6jS. 11 s. 6^d. to federal money. 

Note, To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money,— 
First, reduce the shillings, pence and farthings (if any be 
eontained in the given sum) to the decimal of a pound by tn- 
speciiofij as already taught, IT 76. 

e£. 11 s. 6i d. = .£6'676. 

English money. — Now, supposing the above sum to be 
English money, — 1 jS . is 20 s. = 240 pence, in aU the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
= 54 pence, that is, ^^ z= ^ of 1 pound. Now, as many 
times as ^u, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
money y — Divide the given sum by ^, the quotient will be 
federal money. 

JB6W6 English money. ^ote. It will be 

40 recollected, to di- 

' vide by a fraction, 

9) 263^040 we multiply b^ the 

l9^f federal money, .lf»«>cr. ^enominator, and 
^ ^ •" divide the product 

by the numerator. 

Canada currency. — Supposing the above sum to be Cana- 
da cuirency, — 1 dollar, in this currency, is 5 s. = 60 pence, 
that is, -^u = J of 1 pound. Therefore, — To reduce Cana- 
da currency to federal money y — Divide tlie given sum by ^, and 
the quotient will be federal money ; ot, which is the same 
thing, — ^Multiply the given sum by 4. 

£> 6'576 Canada currency. 
4 

$ 27^304 {edeid mone^* Aamam* 
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New England citrrency. — I dollar, in this currency, is 
6 s. = 72 pence, that is, ^q =? ^, or *3 of a pound. There- 
fore, — To reduce New England currency to federal immei^^ — Di 
vide the given sum by ^3. 

*3) £ . 6*676 New England currency/ 

$21^92 federal money, Ajiswer. 

New York currency. — 1 dollar, in this carrency, is 8 9. == 
96 pence, that is, /^^^ = -^, or '4 of a pouiKl. Therefore, 
— To reduce New York currency to federal money^ — ^Divide the 
given sum by '4. 

%) £ . 6'576 New Yofk currency. 

$ 16 '44 'federal money, Answer. 

Pennsylvania currency. — 1 dollar,.in this currency, is 7s. 
6 d. ;= 90 pence, that is, ^j = f of a pound. Theretbre,— 
To reduce Pennsylcania currency to federal money ^ — Divide by 
%y that is, multiply the given sum by 8, and divide the .pro- 
duct by 3. 

(£.6^576 Pemiaylvaiiia currency. 

8 



3)52'C08 



$ 17*536 federal money, Answer, 

Georgia currency. — 1 dollar, Georgia currency, is 4 s. 
8 d. = 56 pence, that is, ^^y = -g^ of a pound. Therefore, — 
To reduce Gtorcfia currency to federal money^ — Divide by 3^, 
that is, multiply the given sum by 30, and divide the pro- 
duc* by 7. 

£. 6'576 Georgia currency. 
30 



7M 97*280 



$ 28*lS2f federal money, Afmotr. 

■From the foregoing examples, we derive the followng 
general Rule : — To reduce English money ^ and the currencies 
of Canada and the several States^ to federal inoney^ — First, re- 
duce the shillings, &c., if any in the given sitm^ to the d^ci- 
maJ of apounrf; this being doi\e,^w\^^ ^^ ^^w 's^vsei.^s^ 

guch fractional part as 1 do\W, m \)dl^- \^n«o. ^NssKKass^^^a^ 

Mfractioosd part of 1 pound. 



Answers, 
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BXABfPIiES FOR PRACTIC£. 

2. Reduce 12$iS ., in each of the before named currencies, 
to federal money. 

' 125iS . English money, is $ 555^555}. 

1 25 jS. Canada currency, ... $500. 

125iS . New England currency, ... $ 416'666f. 

125 iB. New York $312*50. 

125ie. Pennsylvania $333«333f 

^ 1 25 iB. Georgia $535«714f 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Answers, 1 s. 6 d. z=: *075£ . English money,* is $ '333^; 
Canada currency, it is $ '30 ; New England currency, it ii 
$'25; New York currency, it is $'187|J; Peiinsylvaoia 
currency, itjs $ '20 ; Georgia currency, it is $ '321^. 

4. Reduce 75 £, 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 iS.Os. 8}d., in the several currencies, to 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
money. 

7. Reduce 36 iS. 3s. 7^d., in the several currencies,. to 
federal money. 

IT 79? To reduce federal maney to any of the before named 
currencies^ reverse the process in the foregoing operations ; 
thai is, — Multiply the given sum in federsd money by such 
fractional part as 1 dollar, in that currency to w hich you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspection^ ai 
already taxight^ IT 77. 

EXABfPIiES FOR PRACTICE. 

1. Reduce $118'25 to the several before named cui^ 
rencies. £. ,. a. 

' English money, is 26 12 1^ 

Canada currency, ...29 11 3. 
Answer. J N. England currency, ... 35 9 6. 

$ IIS'25, changed to 1 N. York 47 6 0. 

I PeniisyVv«ni«i 44^ ^ "V^* 

I^Geox^a '2^ VV '^v 
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2. Ch^ge $ 250 to the several currencies. 
3.. Change 56 cents to the several currencies. 
4. Change $4542j- to the several curreneies. 



If 80. It may sometimes be required to reduce one cur- 
rency to the par, or equality of ano£ber currency. 

1. Reduce Z5£, 6 s. 8 d., English money, to N. England 
currency. 

$ 1 is 4 s. 6 d. = 54 d. English money, $1 is 6 s. = 
72 d. N. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is ^ = f 
of Uie same inJN. England currency ; consequently, — Tore- 
duce English money to N. England cttrrencyj — IMaltiply by f , 
or, which is the same, increase it by i part of itself. Thus, 

£, s. d. q. 
3 ) 35 6 8 English money, is 
11 15 6 2 

, L^__l, I I I _ ■ I -I 111 I -* 

47 2 2 2 New England currency, Answer. 

Hence we have this general Rule for finding a multiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pencCy of the currency to be reduced^ the cfe- 
notninator of a fraction, over which write $ 1 in pence^ of 
the currency to which it is to be reduced, for a numerator* 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himself m/aUir 
pliers, by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 
N. England currency to Canada, Jf. York, Penn- 
sylvania, and Georgia currencies. 
N. York currency to English^ Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 

Pennsylvania currency to English^ Canada, N 

England, N . Y oi\i, w\^ C^^w^^ <5XiT^«>^R:v». 
........ Georgia currency to ^.Ti^V^-j CwisA^^-^^^V 

land, N. Yoik, Wi4 "P«aa%iVs«K». ^>»wsl^>m* 



!•• 



0*» 
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Rates at uMch tkefoUawing fosreiyn emn». are^ estimuiediat'^ 
CuBtmn Hwamof tke United Stattt. 

Livre of France, -- -------$ *18j. 

Franc do. - - - - $ 'ISj. 

Silver Rouble of Russia, -------- $r *76. 

Florin or Guilder of the United Netherlands, - $ MO. 

Mark Banco of Hamburg, ------- ^ <33j. 

Real of Plate of Spain, $ *10. 

Real of Vellon of do. $ *05. 

Milrea of Portugal, ----•--.-- $1*24. 

Tale of China, ----.-•---. $ 1'48; 

Pagoda of India, .----^----- $1*84. 

Rupee of Bengal, -----*---- jj- *S0. 

« 

2. Reduce B764 liTres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250.000 florins to federal money. 

5. In $1000, now. many francs? 



IT 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c, one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the rate per cent, or per centum ; 
the words per cent, or per centum signifying 6y the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cent.* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, yf ^ of the sum lent or due is paid for the use of it one 
year. This is called le^ai interest^ and will here bo imder^ 
stood when no other rate is mentioned. 

* In the skate i}f New Yoii;*7 ^t cenVV^ ^% \«v>^ vl\\rx««.\\&^^^«»&i1mi 
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Let OS suppose the sum lent, or due, to be $ 1. The 
100th part of $ 1, or y^^ of a dollar, is 1 cent, and ^ ^^ of a 
dollar, the legal interest, is 6 cents, whieh, written as a de- 
ciuiul fraction, is expressed tlius, -----. 'OC. 

So of any other rate per cent. 

1 per cent, expressed as a comntion fraction, is 
yJ^; decimally, ----------- <oi. 

j per cent, is a half of 1 per cent., that is, - - ^005. 

j^ per cent, is a fourth of 1 per cent., that is, - * ^0025. 

j- per cent is 3 times ^ per cent, that is, « - - '0075. 

Note. The rate per cent, is a decimal carried to two 
places^ that is, to hundredtlts ; all decimal expressions lower 
than hundredths are parts of 1 per cent f per cent, for in- 
stance, is '625 of 1 per cent, that is, '00625. 

Write 2^ per cent, as a deeintal fraction. 

2 per cent, is '02, and J per cent, is '005. Ans, '025. 
Write 4 per cent as a decimal fraction. 4 J per 

cent 4f per cent 5 per cent. 7 J per 

cent. 8 per cent 8f per cent. 9 pei' 

cent 9J. per cent 10 per cent (10 per cent. 

*s A%i decimally, '10.) 10^ per cent 11 per 

cent 12^ per cent — . 15 per cent. 

» 1. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It win be 17 times 6 cents, or 6 times 17, which is the 
same thing : — 

$17 
'06 



1'02 Answer; that is, 1 dollar and 2 cents. 

To find the interest on any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
decimal fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

NiAe. Principal is the money due, for which interest is 
paid. Amount is the principal and interest add&d ^^g^<^. 



168 iNTEttKst. IT 81, 82 

2. What will be the interest of $ 32*15, 1 year, at 4^ per 

cent. ? 

$ 3246 principaL There being five de- 

*045 rate per cent. cimal places in the mul- 

IQQrjK tiplicand and multiplier, 

^2g5o ^^® figures must be 

^ pointed oflf for decimals 

Ans. $ 1*44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and ^^ of a mill. Parts of a mill are 
not generally regarded ; hence, $ 1*446 is sufficiently exact 
for the answer. 

3. What will be the interest of $ 11*04 for 1 year, at 3 

per cent ? at 5^ per cent ? at 6 per cent ? — 

at 7^ per cent ? at 8j. per cent ? at 9f per cent ? 

at 10 per cent ? at lOJ per cent ? at 11 

per cent ? at llf per cent ? — • at 12 per ceat ? 

at 12^ per cent ? 

4. A tax on a certain* town is $1627*18, on which the 
collector is to receive 2j per cent for collecting ; what will 
he receive for collecting the whole tax at that rate ? 

Ans. $40*679. 

Note. In the same way are calculated oommission, in- 
surance, buying and selling stocks, loss ai^d gain, or any 
thing else rated at so much per cent without respect to time. 

5. What must a man, paying $ 0*37 j- on a dollar, pay on 
a debt of $ 132*25 ? Ans. $ 49*693. 

6. A merchant, having purchased goods to the amount of 
$ 580, sold them so as to gain 12 j per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? 

Asis. His whole gain was $ 72*50 ; whole amount 
$ 6^2*50. 

7. A merchant bought a quantity of goods for $ 763*37^ ; 
how much must he sell them for to ^n 15 per cent ? 

Ans. $ 877*881. 

IT 82. Commission is an allowance of so much per cent 
to a person called a correspondent^ factor^ or broker^ for as 
slstJag merchants and others inpuieYi^m|^«xi^;^OXvci%sB=^^^ 
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8. My correspondent sends me word that he has pur- 
chased goods to the value of $ 1286, on my account; what 
will his commission come to at 2^ per cent ? Ans, $ 3245. 

9. What must I allow my correspondent for selling goods 
to the amount of $ 2317^46^ at a commission of Sj- per cent. ? 

Ans. $75'317. 



Insurance is an exemption from hazard, ohtained hy the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid hy the insured for the insurance. 

Policy is the name given to the instrument or writing, 
hy which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo frcHQ Boston to Amsterdam, valued at $ 37800, at 4^ 
per cent. ? Ans. $ 1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued bt $ 3500, at ^ per cent. ? 

By removing the separatrix 2 figu. es towards the left, it is 
evident, the sum itself may be made U> express the premium 
at 1 per cent, of which the given rate parts may be taken ; 
thus, 1 per cent on $ 3500 is $ 35^00, and j of $ 35^00 is 
$ 26^25, Answer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $ 25156*86, at i per cent ? at J per 

cent ? at J per cent ? at f per cent ? at | 

per cent ? Ans. At f per cent the premium is $ 157'23. 



Stock is a general name for the capital of ai^y trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money ^ the stock is said to be at 
par, which is a Latin word signifying equal ; when for more^ 
it is said to be above par ; when for less^ it is said to be 6e- 
low par. 

ja What is the value of $15^4 ol ^Vo^^ ^"^ Y^^Ti^ 
eent? that is, when 1 doWai ol sloeV ^^Vt^'la^^ ^^>^^xi.^ 

I 



r 
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ccMJtK in moneyy which is 12^ percent, above par, or 12 J per 
cent, advatice^ as it is sometimes called. Aiut. $8509^50 

14. What is the value of $3700 of bank stock, at 95j 
per cent., that is, 4^ par cent below par f Ans, $ 3533^0. 

15. What is the value of $ 120 of stock, at 92^ per cent, r 

at 86 J per cent ? at 67 J per cent ? — — %t 104^ 

per cent ? at 108J per cent ? at 116 per cent r 

at 37J per cent advance ? 



Loss ANi> Gatn. 16. Bought a hogshead of molasses fci 
$ 60 ; for how much must 1 sell it to gain 20 per cent. ? 

Ans, $72. 

17. Bought broadcloth at $2'50per yard; but, it being 
damaged, I am willing to sell it so as to lose 12 oer cent. ; 
how much will it be per yard ? Am, $ 2^29. 

18. Bought calico at 20 cents per jrard ; bow must I sell it 

10 gain 5 per cent ? 10 per cent ? 15 peNcerit ? 

'- to Jose 20 per cent ? Am. to the laaty 16 cents per ya. V 

^ 83. We have seen how interest is cast ca any sum of 
money, when the time is otie year ; but it is lenuently ne- 
cessary to cast interest for monUis and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent., being 
'06, is 

01 cent for 2 months, . 
'005 mills (or ^ a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
'001 mill for every 6 days; 6 being contained 5 times in 30 

Hence, it is very easy to find by inspection^ that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for any 
given time. The cents, it is evident, will be equal to half the 
greatest even number of the months ; the milU will be 6 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per (fent, be required for 

9 months, and 18 days. The greatest even number of the 

months is 8 half of which will be the cents, '04 ; the mills, 

reckoning 5 for the odd month, and 3 for the 18(3 times 6 

* = 18) days, will be '008, which, united with the cents, 

(^048 > give 4 cents 8 mills for the interest of $ 1 for 9 

months ^nd 18 days. 
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1. What will be the interest on $ 1 for 5 months 6 days ? 

— s— 6 months 12 days ? 7 months ? 8 mouths 

24 days ? ^ 9 months 12 days ? 10 months ? 

11 XQQDths 6 days? 12 months 18 days? 16 

months 6 days ? 16 months ? 



Odd DATS. 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be sucji part of 1 mill as 4 
days is part of 6 days, that is, f = f of a mill. Arts. '06 7f. 

3. What will be the interest of $ 1 for 1 month 8 days ? 

2 months 7 days? — —3 months 15 days? 4 

months 22 days ? — ^ — - 5 months 1 1 days ? 6 months 

17 days? 7 months 3 days ? 8 months 11 days? 

9 months 2 days ? 10 months 15 days ? — — 

IT months 4 days ? — — 12 months 3 days ? 

Note, If there is no odd montky and the number of days be 
'^esa than 6, so thai there are no mUhj it is evident, a cipher v ust 
oe put in the place of mills; thus, in the last example, ^12 
months 3 jdays, — the cents will be '06, the mills 0, the 3 
days i a mill. Ans. '060J-. 

4. What will be the interest of $ 1 for 2 months 1 day ? 

4 months 2 days ? 6 months 3 days ? 8 

months 4 days ? 10 months 6 days ? for 3 days ? 

for 1 day? ■ for 2 days? fcr 4 days? 

— — for 5 days ? 

5. What is the interest of $ 56^13 for 8 months 5 days ? 
The interest of $ 1, for the given time, is '040f ; therefore, 

^) and ^) $5643 principal. 

'040 f interest of $ 1 for the given time. 

224520 interest for 8 months. - 
2806 interest for 3 days. 
1871 interest for 2 days. 



2'29197, Ans. $2'291. 

5 days = 3 days + 2 days. Xa l\L^m>3\^^\^%x^^^^'^^'^ 
imce for every 6 days, for 3 days t«2^^ ^, lox 'i^ ^^^^ "^"^"^ ^^ 
O* 
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of the multiplicand, i + i = f • So tiao^ if the oM days 
be 4 = 2 days + 2 days, take ^ of the multiplieaud. twieei 
for 1 day, take |. 

j\ntf> If I tic suoi on which interest if? to be s^c^f ofe ieu 
than ^ lU, Uie interest, for any number of du)'^ ie.%» ibaia t>^ 
will be le$s than 1 cent ; consequently, in busiiutn^ if the hum 
be less tlian $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find (he 
inlerest of any smn in federal money j at 6 per cei\t.^ it is only 
netessar}' to multiply the principal 5y tlie interest of $ 1 for 
the given time, found as above directed, and vvrittsn as a 
decimal fraction, remembering to point off as many places 
for decimals in the product as there are decimal places in 
both the factors counted together. 

CXAAIPI.E8 FOR PRACTICE. 

6. What is the interest of $87*19 for 1 vear 3 months ? 

Asa. $6*539. 

7. Interest of $ 116,08 for 11 mo. 19 days? $6«751. 

8 of $ 200 for 8 mo. 4 days ? $ 8*132 

9 of $ 0*85 for 19 mo. ? $ '08 

10 of $8*50 for 1 vear 9 mo. 12 days? $*90S 

1 1 of $ 675 for 1 mo. 21 days ? $ 5*73? 

12 of $8673 for 10 days? $ 14*455. 

13 of $0*73 for 10 mo.? $*036. 

14 of $ 96 for 3 days ? ) Note. The inte- 

15 of $ 73*50 for 2 days ? ( rest of $ 1 for ©-days 

16 of $ 180*75 for 5 days ? T being 1 mill, the dol- 

17 of $ 15000 for 1 day? ) Jars themsehes ex- 
press the interest in miUsfor six days, of which we may take 
parts. 

Thus, 6) 15000 mills, 

2^500, that is, $ 2*50, Ans. to the last 

When the interest is required for a large nimiber of years, 
it will be more convenient to find the interest for one year 
and multiply it by the number of years ; after which line 
the interest for the months aud days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Ans. $7200. 
19. Wb&t 18 the interest oi $5^^^^^^ iox ^<^ ^^ws and 
month$/ Am. %^Vi>WV 
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20. What is t^e iiilerest on $400 for 10 yevLts 3 months 
ami 6 d«y.s<? il?^. $246*40. 

21. What is the interest of $^20 for 5 years ? for 

12 /nars? 50 years? Ans, to lasly $6G0. 

22. What is th^ amount of $ 86, at interest 7 years ? 

Aiis. $122«12, 

23. What is the interest of -3^ iS. 9 s. 6 J d. for 1 year r 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, {^'76;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the tnree first decimals to shillings, &c.y 
by inspection.. (IT 77.) Am, 2 <£. 3 s. 9 d, 

24. Interest of 36 £ . 10 s. for IS mo. 20 days ? Am. 3 £ . 
8 s. 1^ d. Interest of 95 i2 . for 9 mo. ? Ana. 4 iB . 5 s. 6 d 

25. V/hat is the amount of 18^2. 12 s. at interest IG 
mouths 3 days ? Ans. 19 iS . 10 s. 9^ d. 

26. What is the amount of 100 £. for 8 years ? 

Ans. 148 jB. 

27. What is the amount of 400 iB. 10 s. for 18 months.^ 

Ans,. 436 iB. 10 s. 10 d. 3 q. 

28. What is the amount of 640 iB . 8 s. at interest for 1 
year ? for 2 years 6 months ? for 10 years ? 

Ans. to last^ 1024 £. 12 s. 9^ d. 

^ 84. 1. What is the interest of 36 dollars for 8 months, 
at 4 J- per cent. ? 

Note. When the rate is any other than m^ier can/., first " 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required^ ex- 
ceeds or fails short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 

$36 

*04 4 J per cent, is f of 6 per cent. ; therefore, 

,r777 from tlie interest at 6 per cent, subtract ^ 

* «.»g the remainder will be the interest at 4j- pei 

L. cent. 

I'OS Ana. 

2. Interest of $ 54*81 for 18 Tno.>\. ^ ^e^: Oi-> Aa>&« % ^2^VV* 

3. of $ 500 for 9 mo. 9 d«JY%, ^aX ^^^Kt ^Vl %'^^^ 

4 of $ 62*12 for 1 mo. 20 d^^^^^V^^^^^"^^ ^ * 



J 
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5. Interest 6f $85forlOmo.]:5da3rSyatl2j-percent.? 

Am. $9^295. 

6. What is the amount of $53 at 10 per ct for 7 mo. ? 

Ans. $56'091. 

The time J rate per cent, and amount gwen^ to find the principal. 

IT 85. 1. What sum of money, put at interest at 6. per 
cent, will amount to $61^02, in 1 year 4 months? 

The amount of $ 1, dt the given rate and time, is $ 1^08 
Ivence, $61^02 -j- $ 1'08 = 56'60, the principal required; 
that is, — Find the amount of $1 at the given rate and time^ by 
which divide the given amount; the quotient wUl be the prihci' 
oal required. , Ans. $ 56^50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount td $85^12? Ans. $76. 

3. What principal, at 6 per cent, in 1 1 months 9 days, 
will amount to $99'3ll? 

Note, The interest of $ 1, for the given time, is *056 J ; 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal^ thus, '0565 ; 
that is, extend the decimal to four places. Ans. $ 94. 

4. A factor receives $988 to lay out after deducting his 
commission of 4 per cent ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
oum money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
timcj (If 81, ex. 4, note,) add the rate to $ I. Ana. $ 9M. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent ; what does his commission 
amount to ? Ans. $ 48. 






Discount. 6. Suppose I owe a man $ 397^50, to be paid 

in 1 year, without interest, and I wish to pay him now ; how 

much ought I to pay him when the usual rate is 6 per cent. ? 

I ought to pay him such a sum as, put at interest, would, 

in 1 yearj amount to $ 397*50. The question, therefore, 

does not differ from the preceding. Am. %W^. 

" 'o/e. An alJo wance made Cor l\ie ipiii^meiiX. ol w^^ ^\ms^ 
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ot money before it becomes due, as in the last example, is 
called Discount, 

The sum which, put at interest, would, in the time and 
at the rate per cent for which discount is to be made, amount 
to the given sum, or debt, is called the present worth, 

7. What is the present worth of $ 834, payable in 1 year 
7 months and 6 dayi?, discounting at the rate of 7 per cent f • 

Ans, $750. 

8. What is the discount on $321^3, dde 4 years hence, 
discounting at the jrate of 6 per cent. ? Ans, $ 62^26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent.? Am. $ 16 '744. 

10. Sold goods for $650, payable one half in 4 months, 
and the other half in 8 moutlu ; what must be discounted 
for present payment ? Ans, $18*873 

11. What js' the present worth of $56'20, payable in 1 

year 8 montMls, discounting at 6 per cent. ? at 4^ per 

cent. ? at 6 per cent. ? at 7 per cent. ? a* 

TJ per cent. ? — at 9 per cent. ? 

Am. to the lastj $ 48^869. 



The (tmej rate per cent,^ and interest being ^oen, to find the 

principal. 

IT 86, 1. What sum of money, put at interest 16 months, 
will gain $ 10*50, at 6 per cent. ? 

$1, at the given rate and time, will gain '08; hence, 

$10*50-1. $*08= $131*25, the principal required; that 

is, — Find the interest of $\^ at the given rate • and time^ by 

which divide the given gainy or interest ; the quotient will be the 

principal required. Am. $ 131*25. 

2. A man paid $ 4*52 interest, at the rate of 6 per cent 
ait the end of 1 year 4 months ; what was the principal ? 

Ans. $56*50. 

3. A man received, for interest on a certain note, at the 
end of 1 year, $ 20 ; what was the principal, allowing the 
rate to have been 6 per cent ? A»&. %7:^S^*^SSx\^ 
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Tlie pnndpalf interesty and time being givenj to find the rjte 

per cent. ^ 

IT 87. 1. If, I pay $3<78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? 

The interest on $ 36, &t one per cent, the given time, is $ ^54, 
hence, $ 3'78 -h $ '54 == *07, the rate required ; that is, — 
Find the interest on the given sum^ at I per cent, for the given 
timcy by which divide the given interest ; the quotient will be 
the rate cU which interest was paid, Ans. 7 per cent 

2. If I pay $ 2'34 for the use of $ 46d, 1 month, what is 
the rate per cent. ? Ajis, 6 per cent 

3. At $ 46^80 for the use of $ 520, 2 years, what is tha^ 
per cent. ? ~ Ans. 4J per cent 



The prices at which goods are bought and sold being given^ to 
find the rate per cent, of gain or loss. 

IT 88. 1. If I purchase wheat at $ I'lO per hushe], and 
sell it at $ l'37j- per bushel, what do' 1 gain per cent. ? 

This question does not differ essentially from tho9e in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27j- cents on a bushel, that is, 

^ of the first cost ^ = '25 per cent, the Answer. That is, 

— Make a common fraction^ writing the gainor loss for the munera^ 
tor^ and the price at which the article was bought for the de^ 
. nominator ; then reduce ii to a decitnai. 

2. A merchant purchases goods to the amount of $ 550 ; 
what per cent profit must he make to gain $ 66 ? 

Ans. 12 per cent 

3. What per cent profit must he make on the same 

purchase to gain $ 38^50 ? to gain $ 24'7d ? ■ to 

gain $2'75? 

Note. The Jast gain gives for a quotient *005, which is J 
per cent The rate per cent, it must be recollected, (IT 81, 
note,) is a decimal carried to two places, or hundredths; ali 
decimal expressions lower than hundredths are parts of 1 
per cent 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1'0032 per gal- 

hn ; what was the whole gam, and wYv^V v?^ \k^ %^.vcl ^er 
cent ? A S ^ 4^^^4^ ^V^Xfe ^^\si^ 
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■ 

5. A merchant bought a quantity of tea for $ 365j which, 
proving to have been damaged, he sold for $33245; what 
did he lose per cent. ? Ans. 9 per cent 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2*50 
per yard, what should I gain in laying out j^ 100 ? 

Ans. $25. 

7. Bought indigo at $ 1^20 per lb., and sol^ the same at 
90 cents per lb. ; what was lost per cent. ? Am. 25 per cent. 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $ 20*66 ; for freight, $ 40'78 ; for porterage, $ 6'05, 
and for insurance, $30*84: if I sell tihan at $26 per hogs- 
head, how much shall I gain per cent ? Ans. $ 11*6954-'* 



The prvndpaiy rcUe per cent.^ and interest being given^ to find 

the time. 

ir^89i 1. The interest on a note of $ 36, at 7 per cent., 
was $ 3^78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2*52 ; 
hence, $ a^78 -H $ 2*52 = 1*5 years, the time required ; that 
is, — Find the interest for 1 j/ear on the principal giveny at the 
given ratey by which divide the given interest ; the quotient toiR 
be the time requiredy in years and decimal parts of a year ; the 
latter may theiT be reduced to months and days. 

Ans. 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent ? 

Ans. 2*33} = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? 

Ans. *416 ^ = 5 months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost 

4. The interest on a note of $ 217*25, at 4 per cent, was 
$ 28*242 ; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent., we may divide the 
interest by j- the principal, removing the separatrix two 
places tc the left, and the quotient wUl be the ans^^er in 
months. 
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To find the vUeresi due on noteSy fyc. when partial payments 

have been made. 

IT 90* In Massachusetts the law provides, that payments 
shall he applied to keep down the interest, and that ueithf*r 
interest nor pa^ne^U shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to ihe 
same time, tliat excess is taken from the principal ; but a 
the payment he less than the interest, the principal remains 
unaltered. Wheref«rej we have this Rule : — Compute the 
interest to the first time when a payment was mad^, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due; add that interest to the 
principal,' and from the sum subtract the payment, or the 
sum of the payments, made within the time for which the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first 

1. For value recewedy I promise to pay James Conant, m 
ordeTy one hundred sixteen dollars sixty^six cents and six mUlSj 
with interest. May 1, 1822. 

$116,666. SAMUEt. Rood. 



On this note were the following endorsements : 

Dec. 25, 1822, received $ 16<666 ^ 

July 10, 1823, $ 1<666 

Sept. 1, 1824, $ 6*000 

June 14, 1826, $33'333 

April 16, 1826, .: $62*000^ 

What was due August 3, 1827 ? Ans. $ 23*775, 



Note. In finding the 
» times for computing the 
interest, consult IF 40. 



The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) - -, - 4*649 

Amount, $121*215 
Payment, Dec. 26, exceeding interest then due, 16*666 

Remainder for a new principal, - . - 104*649 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) - - - . 15*490 
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Amount brougbtforwardi $I20'039 
Payment, July 10, 1823, le^s than interest 

then due, - - - - $ 1'666 

Payment, Sept. 1, 18:^4, les;^ th.au interest 

then due, - - - - 6^00Q 

Payment, June 14, 1 825, exceeding in- 
terest (hen due, - - - 33*^333 

$3^999 

Remainder far a new pxiocipal, (Jane 14, 1825,) 80*040 
Interest from June 14, 1S25, to April 15, 1628, 

(10 months 1 day,) - - - - 4'015 

Amount, $ &4'055 
Payment, April 15, 1825, exceeding intereiit then 
due, - - - - - - - 62'000 

Remainder for a new principal, (April 15, 1826,) $ 22^055 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 days,) - - - - 1*720 

Balance due Aug 3, 1827, - - $ 23*775 

2. For value received^ I promise to pay James liOWELL, or 
order, eight hundred sixty-seven dollars and thiriy^three cents 
with interest, /on. 6. 1820. 

$ 867*33. HlRAM SiMSON. 

On this note were the following endorsements, viz. 

April 16, 1823, received $ 136*44. 
April 16,1825, received $319. 
Jan. 1, 1826, received $518*68. 

What remained due July 1 1 , 1827 ? Am. $ 215403. 



COMPOUND INTEREST. 

IT 91. A promises to pay B $ 256 in 3 years, ^vith in*, 
terest annually ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
the Interest from that time, the same as on the principal. 

Note. Simple intere^i is ttiix. -wVvvrXx v^ ^^^^^ Vsr^ "^^ 
prinapal •aiy ; Cfrnprnmi i«t«rtal V% ^wiX ^\w25k \% ^^^^'^ 

P 
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for both princ^Kd and interest^ when the latter is not paid at 
the time it becomes dae. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year^ and making the amount 
the principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 year% 
at 6 per cent ? 

$ 256 given siUn, or first principal. 
*06 



15 
256^00 



|36 mterest, > ^ ^^ ^^^^ together. 
*00 prmcipal, ) 



271^36 amount, or principal for 2d year. 
«06 



16^2816 compound interest, 2d year, > added to 
271^36 principal, do. ) gether. 

287^6416 amount, or principal for 3d year. 
*06 



1 7^25846 compound interest, 3d year, > added to^ 
287^641 principal, do. ) gether. 

304^899 amount 

256 first principal subtracted. 

Ans. $ 48^899 compound interest for 3 years. 

2. At 6 per cent., what will be the compound interest, ana 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 years ? ■ for 4 years ? for 6 years ? — for 

6 years ? for 7 years ? for 8 years ? 

Ans, to the lasty $ l<593-f-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
mto a table of multiplierB for finding the amount of any mm 
Cor the same time. 



I 
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TABIiE, 

« 

Showing the amount of $ 1, or li^ ., &c. for any number of 
years, not exceeding 24, at the rates of 5 and 6 per cent 
compound interest 



^eois. 


1 5 per cent. 




epereent. 


1 


Tears. 


1 .1'05 


1*06 


13 


2 


14025 


1*1236 


14 


3 


1*15762- 


. 


1*19101-] 


. 


15 


4 


1*21550- 


- 


1*26247- 


. 


16 


5 


1*27628- 


i- 


1*33822- 


. 


17 


6 


1*34009- 


- 


1*41851 - 


- 


18 


7 


1*40710- 


- 


1*50363- 


- 


19 


8 


1*47745- 


- ^ 


1*59384- 


- 


20 


9 


1*66132- 


- 


1*68947- 


- 


21 


10 


1*62889 - 


- 


1*79084- 


-. 


22 


11 


1*71033- 


- 


1*89829- 


- 


23 


12 


1*79585- 


- 


2*01219- 


- 


124 



5 per cent. 
1*88564-- 
1*97993-- 
2*07892 - - 
2*18287-- 
2*29201-- 
2*40661-- 
2*52695 
2*65329 - - 
2*78596 - - 
2*92526-- 
3*07152-- 
3*22609-- 



6 percent. 

2*13292-- 
2*26090-- 
12-39655-- 
2*54035-- 
2*69277-- 
2*85433-- 
3*02559-- 
3*20713-- 
3*39956 - - 
3*60353-- 
3*81974-- 
4*04893-- 



Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the years, and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer, , v 

3. What is the amount of $ 600*50 for 20 years, at 5 per 
cent, compound interest ? at 6 per cent. ? 

$ 1 at 5 per cent., by the table, is $ 2*65329 ; therefore, 
2*65329 X 600*60= $ 1593*30 -j- iln«. at 5 per cent ; and 
3*20713 X 600*50 = $ 1925*881 + Am. at 6 per cent 

4. What is the amount of $ 40*20 at 6 per cent com- 
pound interest, for 4 years? for 10 years ? for 18 

years ? for 12 } ears ? for 3 years and 4 months ? 

for 24 years, 6 months, and 18, days ? 

Ans. tolasty$lG&'l27. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol • 
lowing general 

RULE. 

I To find the interest when the, tiifae ls\ -year ^ w ^to ^tjA-XY^ 
rate per cent, on any mm o/moTiei|, mtlwyuA xes'pe^t^o x%tttft.>*A 
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the premium for insurance^ c&mmMonj &c., — Multiply tlie 
principal^ or giveu 8um, by the rate per cent., wrillei) as a 
decimal fraction; the product, remembering to point off as 
many places for decimals as there are decimals iu both the 
factors, will be the interest, &c. required. 

IL When there care months and days in the rfiten tifne^ to find 
the interest on any sum of money at 6 per cent,^ — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $ 1 a/ 6 per cent.^for any given 
time^ by inspection^ — It is only to consider, that the cents \n\\ 
be equal to half the greatest even number of tlie months ; 
and the mills will be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the sum given be hi pounds^ shillings, pence and far- 
things J — ^Reduce the shillings, &c. to the decimal of a pound, 
by inspection, (U 76 ;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

y. If the interest reqmred be at any other rate than 6 per 
cent,, {if there be irtonths, or months and days, in the given time,) 
— ^First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest,, at the 
•^te required, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 percent, is readily found by cutting off the unit or right 
hand figure ; those at the left hand will show the interest in 
cents for 6 ^lays. 

BXAMPIiES FOR I^RACTICAI^ 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Ans. ^ 120. 

2. What is the interest of $6'811,for 1 year 11 months? 

Afis. $*66S. 

3. What is the interest of $2'29, for 1 month i9 days, 
at 3 per cent? - Am. $'009. 

4. WhBt is the interest o{ % 18^ lot Tl 'j^wl^ W ^-so^'^^ ^v nr 
percent? A=^' V^^^*f^ 
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6. IVhat is the interest of $17^68, for 11 months 28 
days? Ans. $ 1'054. 

6. Wliat is the interest of $ 200 for 1 day ? 2 days ? 

— 3 days ? 4 days ? — ;- 6 days ? 

Ans. for 5 days, $ 0466. 

7. What is the interest of half a mill for 567 years ? 

Ans. $0^017. 

8. What is the interest of $81, for 2 years 14 days, at j- 

per cent. ? £ per cent. ? f per cent. ? 2 per 

cent. ? 3 per cent. ? 4^ per cent ? 6 per 

cent. ? 6 per cent ? 7 per cent ? 7J per 

cMit ? 8 per cent ? 9 per cent ? — — 10 per 

cent ? 12 per cent ? 12^ per cent ? 

Ans. to last, $20^643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? Am. $0'246. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 
pound Numbers. Ans. $207'22. 

11. B's note of $ 56*75 was given June 6, 1801, on inter- 
est after 90 days; what was there due Feb. 9, 1802 ? 

ilrw. $58*19. 

12. C'snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept 11, 
1800? Ans. $328*32. 

13. Supposing a note of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ans. $83*991. 



SUFFIiSlMIBirT TO ZNTSREST. 

QUBSTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 
is understood by rate per cent? 4. — — by principal? 

5. by amount? 6. by legal interest? 7. 

bv commission ? 8. insurance ? 9. — -^ premuwo. ? 

10. policy ? 11. 8lock> V3L. ^Vt^. \^ >iNv^^^- 

ttood by stock being at pari \^. -^w^ ^''vx^ ^"^^ 

p# 
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below par ? 15. The rate per cent, is a decimal car- 



cieti to how many phices ? 1(3. What are dtcimal expres- 
sions lower than hundredths ? 17. How is interest, ( when 
I he time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, lound ? 
18. When the rate is 1 per cent., or less, how may tht? ope- 
ration be contracted ? 19. How is the interest cm $ 1, at 

6 per cent, for any given time, found by inspection r 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time? 21. When the given time i- 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &c., how is in- 
terest cast ? 23. When the rate is any other thaii 6 per 
cent, if there be mouths and days in the given time, how is 
the interest found ? 24. What is the nile for casting interest 
on notes, &.c. when partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, the time, rate per cent, 
and amount being given .? 26. What is understood by dis- 

coxvntl 27. by presets worthl 28. How is the prin 

cipal found, the time, rate per cent., and interest being given ? 
29. How is the rate per cent, of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, tlie princi- 
pal, rate per oent, and interest being given ? 32. What is 

simple interest? 33. compound interest? 34- How 

is compound interest computed ? 

EXERCISES. 

1. What is the interest of $273*51 for 1 year 10 days, at 

7 per cent. ? Ans, $ 19'677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
days, at 8 per cent. ? Am, $ 50*652. 

3. D's note of $20347 was given Oct. 5, 1808, on inter- 
est after three months; Jan. 6, 1809, he paid $50: what 
was there due May 2, 1811 ? Ana. $ 174'53. 

4. E's note of $870^06 was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. IT, 1805, he paid $ 186*06 ; what 
was there due Dec. 23, 1807 ? Ans. $ 104l*5a 

6. Whtit will be the annual Vusvit^ik:,^^ %1 % ^ex ceut.^ oa 
\ bouse valued at $ 1600 ? A^n^* 4^>^« 
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1^S»«* 



6. What will be the insurance of a sliip and cargo, valued 

at $ 5643, at 1 J per cent. ? at ^ |)er ceiil. ? at /^ 

ptir cent, r at {-^ per cent. ? at } per cent. ? 

Note. Consult IF 62, ex. 11. 

Ajis, at I per cent. $ 42^322. 

7. A n^an having compromised with his creditors at 624 
cents on a dollar, what must he pay on a debt of $ 1,57*16 ? 

Am, $85^912. 

8. What is the value of $ 800 United States Bank stock, 
at 112^ per cent, ? Ans, $ 900. 

9. What is the value of $ 560'75 of stock, at 93 per cent, r 

Arts, $521 '497. 

10. W^hat principal at 7 per cent will, in 9 moiitlis 18 days, 
amount to $ 422'40 .^ Aiis, $400. 

11. What is the present worth of $426, payable in 4 
years and i2 days, discounting at the rate of 5 per cent, r 

In large sums, to. bring out* the cents correctly, it v\ ill 
sometimes be necessary to extend the decimal in the di^ i<or 
to five places. Ans, $'654*506. 

12. A merchant purchased goods for $250 ready mc: v, 
and sold them again for $300, payable in 9 monllis; what 
did he gain, discounting at 6 per cent. ? A?is, $ 37K)bl. 

13. Sold goods for $3120,. to be paid, one half in 3 
months, and the other half in 6 months j what must be di??- 
counted for present payment .'' Am, 6SM92. • 

14. The interest on a certain note, for 1 year 9 montii.'^, 
was $ 49*875 ; what was the principal ? Ans. $ 475. 

15. What principal, at 5 per cent., in 16 months 24 days, 
will gain $ 35 .? Ans, $ 500. 

16. If I pay $ 16'52 interest for the use of $ 500, 9 
months and 9 days, what is the rate per cent. ? 

17. If I buy candles at $467 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Ans. $19«76. 
IS. Bought hats at 4 s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying out 100 iS . ? 

Ans. 18 iJ. 15 s 

19. Bought 37 gallons of brandy, at $1*10 per gallon, 
and sold it for $40; what was gained or lost per cent. - 

20. At 4 s. 6 d. profit on 1 iS ., how much is gained in la\ ing 
out 100 £ ., that is, how much per cent. ? Ans. 22 £ . 10 s. 

21. Bought cloth at $4'4ft ^^^t ^^t\%\tfs^ tks^sSCV^^J^C^^. 
tv gain 12i per cenU ? ^^sa. V^^^^^k. 
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22. Bouji^ht a barrel of powder for 4 iS . ; for hovr mucb 
must it -be sold to lose 10 per cent ? Ans. S £, 12 s. 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose '17j- per cent. ; how 
must I sell it per yard ? Ans. 12 s. A^d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out; at what rate must I 
sell t!ie remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Am, $ 1^265 per gallon. 

25. A merchant bought 10 tons of iron for $950; the 
frcii^ht and duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent, by it ? 

Am. 6 cents per lb. 



EQUATION' OF P AirBKEN'TS. 

M 92. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at d liferent 
times. 

1. In how many months will $ I gain as much as 5 dol- 
lars will gain in 6 months ? 

2. Ill how many months will $1 gain as much as $40 
will orain iTt 15 months ? Arts. 600. 

3. In how many months will the use of $ 5 be worth as 
louch as the use of $ 1 for 40 months ? 

4. B WTO wed of a friend $ 1 for 20 months ; afterwards 
le.U my friend $ 4 ; how long ought he to keep it to become 
iiulemnitied for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due in 
3 months ; one of $ 9, due in 5 months j and the other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once; what time ought he to pay it? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 mouths is the same as $ 1 for 60 months. 

27 141 

He might, therefore, have $ 1 141 months, and he may 
A'ft'p 21 dolUrs ^y part as \o\\%\ tliaX is, ^^ =- 5 mouilkS 
^ -/- dayb^ Affswer. 
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Hence, To find the mean time for several paymentSy — Rule • 
—Multiply each sum by its liiiie of payment, aiid divide t!.<*. 
sum of the products by the sura of the paymeiits, aid the 
quotient will be the answer. 

Note. This rule is founded on the supposition, that wlmt 
is gained by keeping a debt a certain tijne after it is due, is 
the same as what is lost by payin;^: it au equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only equal to the dMScoftnt of the debt for thai 
time, which is always less than the interest ; therefore, the 
rule is not exactly tn^e. The error^ however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fal- 
lows : $50 in 2 months, $ 100 in 5 months, and the rest in 
8 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to oe ? 

Ajis. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : wluit 
is the equated time for the payment of the whole ? 

• Ans. 6 months, 7 days -}-. 

8. A. owes B $600, of which $200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Ans, 4 months. 

9. A owes B $ 300, to be paid as follows : ^ in 3 months, 
^ in 4 months, and the rest in 6 months : what is the equated 
time ? Ans. 4 j- months. 



RATIO I 

OR 

TBB RBSATZON' OF mJIKEB&RS. 

IT 93. 1. What part of 1 gallon is 3 quarts ? 1 gallon is 
4 quarts, and 3 quarts is J of 4 quarts. Ans. J of a gallon. 

2. What part of 3 quarts is 1 ^allotv? \ ^Wev^ViW\^sK^»k 
quarts, ia § of 3 quarts ; tAial is^ 4 c^^\&\&\ ^^wsfc*^ ^s^-^srsa. 



2. What part of 3 quarts is 1 ^allotv I 
quarts, is ^ of 3 quarts ; tAial is^ 4 c^^\& 
sDd ^ of another time. 
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3. What part of 5 bushels is 12 bushels ? 

Fir.dinj|; what part ODe Dumber is of another is the same 
as finding what is called the ratio, or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels ? The Answer is J^ = 2f . 

Ralio^ therefore, may be defined, the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. . 

4. What part of 8 yards is 13 yards ? or, What is the ratic 
of 8 yards to 13 yards ? 

13 yards is ^ of 8 yards, expressing the division fractiofially. 
If now we perform the divL^ion, we have for the ratio 1|; 
tliat is, 13 yards is 1 time 8 yards, and | of another time. 

We have seen, (^ ISySign,) that division may be expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tiondl}, to do which, make the number which is called the 
par/, whether it be the larger or the smaller number, the nw- 
tnerator of a fraction, under which write the other number for 
a denominator. When the question is, What is the ratio, &c. ? 
the number last named is the part ; consequently it must be 
made the numerator of the, fraction, and the nihnber first 
named the denominator. * ■ 

5. What'^)art of 12 dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put this question in the other form^ viz. What 

• is the ratio, &c. ? let that number, which expresses the party 
be the number last named ; thus. What is the ratio of 12 dol- 
lars to 11 dollars? Ans, ■^^. 

6. What part of 1 iB ^ is 2 s. 6 d. ? or, What is the ratio of 
1 JS . to 2 s. 6 d. ? 

1 £. = 240 pence, and 2 s. 6 d. = 30 pence ; hence, 
A^ = ^j is the Answer. 

7. What part of 13 s. 6 d. is 1 £. 10 s. ? or, What is the 
ratio of 13 s. 6 d. to 1 £. 10 s. ? Am, ^. 

8. What is the ratio of 3 to 51 of 5 to 3? of 

7 to 19? of 19 to 7? of 15 to 90? of 90 lo 

15? of 84 to 160? of 160 to 84? of 615 to 

1107 ? of 1107 to 615 ? Ans, to the last, J. 
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PROPORTIOlfi 

OR 

RVUa OF THRBB. 



If 94. 1. If a piece of cloth, 4 yards long, cost 12 dollars, 
what will be the cost of a piece oi the same cloth 7 yards 
long ? 

Had this piece contained twice the number of yards of the 
first piece, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; jthat is, the cost of 7 yards wiii be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
J of 4 yards ; consequently, the price of 7 yards must be J of 
die price of 4 yards, or ^ of 12 dollars. ^ of 12 dollars, that 
is, 12 X { = ^ = 21 dollars, Answer. 

2. If a horse travel 30 mUes in 6 hours, how many miles 
will he travel in 11 hours, at that rate ? 

11 hours is -^ of 6 hours, that is, 1> hours is 1 time 6 
hours, and f of another time ; consequently, he will travel, in 
1 1 hours, 1 time 30 miles, and f of another time, that is, the 
ratio between the distances will be equal to the ratio be- 
tween the times. 

V of 30 miles, that is, 30 X V = ^<^ = 55 miles. If, 
then, no error has been committed, 55 miles must be -^ of 
30 miles. This is actually the case ; for f^ == -V^ 

Ans. 55 miles. 

Quantities which have the same ratio between them are 
said to be praportionaL Thus, these four quantities, 

hours, houii. roile*. milei* 

6, 11, 30, 55, 

written in this order, being such, that the second contains 
the first as many times as the fourth contains tlie third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

It follows, therefore, that proportion is a comhinatian of ttoo 
equal ratios! Ratio exists \>etwee.ii txco \i\Ms5a^\%\^>a^ "^^ 
portion requires at least three. 
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To denote that there is a proportion between the numben 
6, 11, 30. and 55, they are v^Titlen tliua : — 

6 : 11 : : 30 : 55 

which is read, 6 is to 1 1 as 30 is to 55 ; that is, 6 is the 
same part o^' 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55; or, lastly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30. 

TF 95. The first term of a ratio, or relation, is called the 
antecedent^ and the second the cons€qt$ent» In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the secoi 1 ; the con- 
sequent of tlie first ratio, and that of the se< ond. In the 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is -^^^ the second |i = -V* > ^^^ ^^^^ these two 
ratios are equal, we know, because the fractions are equal. 

The two fractions Jg*- and ^ being equal, it follows that, 
by reducing them to^a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same piodiiet as 55 multiplied by 6. This is actually the 
case ; for 1 1 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four numbers be in proportiony the product of the 
first and last, or of the two extremes, is equial to the product of 
the second and thirds or of the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the la&t example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus: — 

hottn. boon. miles. miles. 

*6 : 11 : : 30 

Now, since the product of the extremes is equal to the 

product of the means, w^e multiply together the two means, 

11 and 30, which makes 330, and, dividinp; this product by 

the known extreme, 6, we oDtam ior tne result 65, that is, 

Mmil€M, which li the other ex^m%,«t Xftroi) vs^<^v 



dollars. 


dollan. 


banrels., bttiebk 


54 : 


186 : 
9 


: 9 : 
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3. At $ 54 for 9 barrels of flour, how many barrels may 
be purchased for $ 186 ? 

In this question, the unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains $ 54 ; we thus get the 
following proportion : 

The product, 1674, 

of the two mesgos, dir 

vided by 54, the 

64 ) 1674. ( 81 barrels, the Answer. kno^» extreme, gives 

262 ^^ barrels for the 

■ ■ other extreme, which 

54 is the term sought, 

54 or Answer* 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rde of Three, A 
just solution of the question wOl sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men peiform a certain piece of work in 10 days, 
how long will it take 6 men to dp the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
ore 3 men and 6 men, the ratio of which is f . But the 
more* men there are employed in the work, the less time will 
be required to do it ; consequently, the days will be less in 

The rule of three has sometimes been divided into direct and inceney a dis- 
tmction which is totally useless. It may not however be amiss to explain, in this 
place, in what this distinction consists. 

The Rule of Three Direct is when more requires more, or less requires less, as 
in this example : — If 3 men dig a trench 48 feet lon^ in a certain time, how many 
fe^ will V2 men di^ in the same time 1 Here it is obvious, that the more men 
there are employe<], the more work will be done ; and therefore, in this instance 
more requires more. Again : — ^If 6 men dig 48 feet in a given time, how muck 
will 3 men dig in the same time 1 Here less requires less, for the less men there 
are employed, the less work will be done. 

The Rule of Three Inverse is when more requires less, or less requires more, at 
in this example : — If 6 men dig a certain quantity of trench in 14 hours, how many 
hours will it require 12 men to di^ tlie sam^ quantity ? Here nurre requires less * 
that is, 12 men being more than o, will require kss Ucne. K.'^gsi^'^*.— ^x^Tesssw^^Rfc- 
form apiece of woilc in 7 days, how \oi4'w\\\^m%Vi\»\Ti^xVKw5sM^'5»fc^«5»^ 
work 1 Here less requires ?nore ; for Vkie nuTrioec o*lm'es^\«M^tV«»i^^^'*'S'''*^ 
MU9V time, 

Q 
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f roporlion as the number of men is greater. There is still i 
proportion in this case, but the order of the terms in inverted; 
for the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first. Tliis order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doiiig which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (f,) we write it, 6 men : 3 men, (g,) that is, 

mea. men. dajn. days. 
D ! o ! I XU • ••••• 

Note, We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- ^ 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by f = 2, being in- 
verted, is I = f . 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by the known extreme, 
6, xihich gives 5, that is, 5 days, for the other extreme, or 
term sought. ' Ans, 5 days. 

From the examples and illustrations now given we deduce 
the following general 

Of^ the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
t!0iisider, frtytn the nature of the question, whether the au- 
gwrr will b« greater or less than this term. If the answer is 
10 be greater, place the greater of the two remainins; num- 
bers for the 8.*icond term, and the less number for the first 
term -, but if it is to be less, place the less of the two re- 
maiiiliig numbers for the second terra, and the greater for 
the firtrt ; and, in either case, multiply the second and third 
ti^rms together, «uJ aivide Ibe vTodviet by the first for the 
Mnswei, which will always \)e oi the ^wne ^t«i<^mvM.v«SL^ 
Jiid third tena. 
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JVbfe 1» If the first and second terms contain different dep 
Dominations, they must both be reduced to the same de- 
nomination ; and it* the third term be a compound number, it 
either must be reduced to integers of the lowest denomination^ 
or the low denominations must be reduced to z,Jr<tction of 
the highest denomination contained in it 

N^te 2. The same rule is t^plicable, whether the given 
quantities be integral, fractional, or decimal. 

EXAMPLES FOR PRACTICE. 

5. If & horses consume 21 bushels of oats in 3. weeks, 
how many bushels will serve 20 horses the same time ? 

Ans, 70 bushels. 

6. Tlie above question reversed. If 20 horses consume 70 
iMishels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans. 21 bushels. 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time ? 

Ans. 102^^1 barrels. 

8. If 500 men consume 102^ barrels of provisions in 9 
months, how much will 365 men consume in the same 
time? Ans, 75 barrels. 

9.. A goldsmith sold a tankard for 10 iS. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it. 

Ans, 39 oz. 15 pwt. 

10. If the moon move 13° 10' 35" in 1 day, in what time 
does it perform one revolution ? , Ans, 27 days, 7 h. 43 nr . 

11. If a person, whose rent is $145, pay $ 12^63 parish 
taxes, how much should a person pay whose rent is $ 378 ? 

Ans. $32*925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
feoffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans, $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357'82 the same time ? 

Ans. $21*469. 

* 15. There is a cistern which has 4 ^l^es.*^ l\\ft. ^V5^V '^^ik 
£U it in 10 minutes, the secoii^ m^^ mvoxsivfcs^'^^ •^siss-^'vs^ 
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40 miautes, and the fourth in 80 minutes'; in what time wili 
ftU fouTy running together^ fill it ? 

iV + A + A + A = W cistern in 1 minute. 

An$, 64 minuteSi 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many bui^els will senre them when there are 
30 in the family ? Ans, 9 bushels. 

Note The rule of proportion^ although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be Solved on general principles, without the formality 
of a proportion ; that is, by analysis^ as already shown, IT 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend ^ ol^ 
bushels, that is, -/(f of a bushel ; and 30 persons would spen^ 
30 times as much, that is, f^ = 9 bushds, as before. 

17. If a sta^, 5 ft 8 in. in length, cast a shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

Am. 144ifeet 

18. The same by atudym. If 6 ft. shadow require a staff . 
of 5 ft. 8 in. =: 68 in., 1 ft shadow will require a staff of 
^ of 68 in. or ^ in. ; then, 153 ft shadow will require 153 
times as much ; that is, ^ X 153 = ^^^^^ = 1734 in^. = 
144^ ft, as before. 

19. If 3 £ . steriing be equal to 4 iS . Massachusetts, how 
much Massachusetts is equal to 1000 £ . sterling ? 

Ans. 1333 i^ . 6 s. 8 d. 

20. If 1333 iS . 6 s. 8 d. Massachusetts, be equal to 1000 iS . 
sterling, how much sterling is equal to 4 ^. Massachusetts? 

Ans 3 £ 

21. If 1000 & . sterling be equal to 1333 iS . 6 s. 8 d. Mas^ 
sachusetts, how' much Massachusetts is equal to 3 iS. ster- 
ling? An8.A£. 

22. liZ £, sterling be equal to 4 iS . Massachusetts, how 
much sterling is equal to 1333 iS . 6 s. 8 d. Massachusetts > 

Ans, 1000 £ 

23. Suppose 2000 soldiers had been supplied with bread 
sufficient to last them 12 weeks, blowing each man 14 
ounces a day; but, on examination, they find 105 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the icmaiBidet tsi^^^ last them | 
the same time i Ax^. \^ qtl. ^ ^is<|« 
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24. Suppose 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled ? 

. 5 The whole weight, 147000 lbs. 
MS, ^ gp^jiigj^ . . 21000 lbs. 

25. 2000 soldieris, having lost 105 barrels of bread, 

weigliirig 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 02. a day ; what was the whole weight, including what 
was lost, and how much had lliey to subsist on ? 

. ( Whole weight, 147000 lbs. 
I Left, to subsist on, 126000 lbs. 

26. 2000 soldiers, after losing one seventh part of :m^ 

their bread, had each 12 oz, a day for 12 weeks; what was 
the whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ans. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 
.120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how many men must 
be employed about it Ans, 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours ; how many pipes of the same capaclfl will 
empty it in 24 minutes ? Arts, 25 pipes. 

29. A garrison of 1200 men has provisions for 9 months, 
at the rate of 14 oz. per day; how long will the provisions 
iast, at the same allowance, if the garrison be reinforced by 
400 men ? Ans. 6 J months. 

30. If a piece of land, 40 rods in. length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? ' Ans. Q% rods. 

31. If a man perfonn a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Ans, 18 days. 

32. If a field will feed 6 cows 91 days, how long will it 
(eeA 21 cows ? A'V- 26 days. 

33. Lent a friend 292 dollars for 6 months ; some fime 
after, he lent me 806 dollars ; how long ma^ I keeQ it to 
balance the favour ? A3»» ^ \stfi\iJ^% "b -v ^^^"^^^ 
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34. If 30 men can perform apiece of work in 11 days, 
how many men will accomplish another piece of work, 4 
times as big, in a fifth part of the time ? Ans, 600 men. 

35. If -^ lb. of sugar cost -^ of a shilling, what will fj 
of a lb. cost? Ans. 4 d. 3f$fi q. 

Note. See IT 65^ ex. 1, where the above question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IF. 

36. If 7 lbs. oi sugar cost f of a dollar, whs4 cost 12 lbs. ? 

Ans. $lf 

37. If 6 j- yds. of cloth cost $ 3, what cost 9i yds. ? 

Ms. $4^269 

38. If 2 oz. of silver cost $ 2^24, what costs ^ oz. ? 

^ Ans. $0<84. 

39. If -f oz. cost $ay what costs 1 oz. ? Ans. $ 1^83. 

40. If i lb. less by | lb cost 13^ d., what cost 14 lbs. 
less by i of 2 lbs. ? Ans. 4 £. 9 B. 9^d. 

41. If i yd. cost $ iy what wiU 40^ yds. cost ? 

Ans. ji59H)62. 

42. If -^ of a ship cost $ 251, what is ^ of her worth ? 

Ans. $53*785. 

43. At 3f iS . per cwt, what will 9f lbs. cost ? 

Ans. 6 s. 3^ d. 

44..^ A merchant, owning f of a vessel, sold f of his share 

for $*^57; what was the vessel worth ? Ans. $1794*375. 

45. If f yd. cost f i^ ., what will -^ of an ell English cost? 

Ans. 17 s. 1 d. 2f q. 

46. A merchant bought a number of bales of velvet, each 
containing 129^ yds., at the rate of $ 7 for 5 yds., and sold 
them out at the rate of $11 for 7 yds., and gained j^200 
by the bargain ; how many bales were there ? Ans. 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
178 barrels? Ans. $979. 

48. At $ 2*25 for 3*17 cwt of hay, how n^uch is that per 
ton? Ans. $14*195. 

49. If 2*5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost? Ans. $5*55. 

50. What is the value of *15 of a hogshead of lime, at 
$ 2'39 per hbd. ? Ans. $ 0*3585. 

51. If *15 of a hhd. of lime cost $ 0*3685, what is it per 
nbd, ? Am* %*i^^<^ . 
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COMPOUND PROPORTION. 

IT 96. It frequently happens, tliat the relation of the 
•quantity required, to the given quantity of the same kind, 
depends upon several circumstances combined together; it 
is then called Compound l^roportierij or Double Ride of Three. 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by analy' 

If we knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would be 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel -^ of 273 
miles ; that is, ^f^ miles in 1 day of 7 hours ; and ^ of ^^ 
miles is ^^ miles, the distance he travels in 1 hour ; then, 
10 times ^^ = ^jfo mites, the distance he travels in 10 
hours ; and 12 times ^Jf^ = sy^CQ = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Ans. 360 miles. 

But the object is to show how the question may be solved 
by proportion :— ^ 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, apd the number of hours he 
travels each day. 

We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a mm travel 273 miles i» 13 
days^ how many mUes will he travel in 12 days ? This will 
furnish the following proportion : — 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, ^52 miles. 

Now, taking into consideration the other circumstwvee^ g^ 
that of the hourSj we musl s«y, — IJ aTMwi^ Vraxif3iyxsv.^^\>«>«^ 
adayfor a certain number of doAja^ tT0»e\a'i5i"^i%v\«»^>^^»>R V» 
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will he travel in the same timcy if he travel 10 hours in a dajjl 
This i\nll lead to the following proportion : — 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to the fourth term, oi ' 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours.' Stating this :Vp the form 
of a proportion, we have 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstances^ viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of th^se circumstances, 
in the order in which they have been named : — 

1st. The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : days. 

2d. Hours in a day. ^ But the first labourers worked 11 
hours in a day, whereas tlie others worked only 9 ; less hours 
^vill require wi* *•€ days, which will give 

9 hours r 11 hours : : 5 days : days. 

S(i Lengin of the Htches^ T\xe Ai\ic\i^% >>€m\L o1 MxiL^n^iSS. 
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length, as many more days will be necessaiy as tlie second 
is longer than the first ; hence we shall have 

230 length : 420 length :: 5 days : ••..••• days.. 

4th. Widths. Taking into consideration the widihs, wMch 
are different, we have 

3 wide : 5 wide : : 5 days : .y.... days. 

5th. Depths, Lastly, the depths being oifferent, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, tiiat p days has to the fourth 
teftn, or answer, the same proporti^ 

that 24 men has to 248 men, whose ratio is ^^, 
&at 9 hours has to 11 hours, the ratio ^f whkh is -V^, 

that 230 length has to 420 length, }JS, 

that 3 width has to 5 width, ^, 

that 2 depth has to 3 depth, f; 

all which stated in form of a proportion, we have 



Men, 24 
Hours, 9 
Length, 230 
Width, 3 
Depth, 2 



248^ 

11 
420 

5 

3 



MmmoQ t0nB* 

6 days : days. 



IF 97m The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288^^^ days for the fourth term, or answer.^ 2883!^. 

But the first and second terms, are the fractions ^2^, -y-, 
ff$, f and f , which express the ratios of the men, and of 
the hours, of the lengdis, widths and depths of the ^^ 
ditches. Hence it follows, that the ratio of the numbe 
days given to the number of days sought, is equal to the pro 
duct of all the ratios, which result from a comparison of the 
terms relatmg to each circumstance of the (j^estion. 

The product of all the ratios is found by multiplying to- 

248 X II X 4iiO 

gether the fractions which express them, thus, a4 x 9 x ^ 

X5X3 17186400 , ^,. ^ ^ ni864«i ^ ^^ 



V 
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ratio of the quantity required to the given quantity of the same 
kind. A ratio resulting in this manner, from the multiplica- 
tion of several ratios, is called a compoimd ratio. 

From the examples and illustrations now given we de- 
duce the following general 

RUIiE 

for solving questions in compound proportion, or double 
nile of three, viz. — Make that number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbe^, take a'way 'two that are of the 
same Ariiid, and arrange ^hem according to the directions 
given in simple proportion ; then, any other two of the same 
\iud, and so on till all are used. 

Lastiy, multiply the third term by the continued product 
ot the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

£X4.MPI<i:S FOR PRACTIGE. 

1. If 6 men build a wall 20 ft. long, 6 ft high, and 4 ft. 
thick, in 16 days, in what time will 24 men build one 200 
ft. long, 8 ft. high, and 6 ft. tiiick ? Ans. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
cwt , 20 leagues, cost 16 £ ., what must be paid for the 
freight of dO tierces, each weighing 2j> cwt., 100 leagues ? 

Ans. 92 £. 11 6. lOf d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? Am. 36 lbs. 

The same by analysis. If 7 men consume '56 lbs. of bread, 
1 man, in the same time, would consume ^ of 56 lbs. = 
y^ lbs. ; and if he consume -^ lbs. in 14 days, he would 
consume -j^ of -^ =: f| lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times f f =l 
^ 11^ lbs. in 1 day, and in 3 days they. would consume 3 
times as much; that is, ^^ = 36 lbs., as before. 

Ans. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analysis. 

4. If 4 reapers receive $11*04 for 3 days' work, how 
moDjr men may be hired 16 days Cot $ 103*04 ? 
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5. If7 oz. 5 pwt. of bread be bought for 4 J d. when corn 
is 4 s. 2 d. per bushel, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 J. ? 

Ans. 1 lb. 4 oz. 3|^f pwts 

6. If $100 gain $6 in 1 year, what will $400 gain in 
9 mouths? 

Note, This and the three following examples reciprocally 
prove each other. 

7. If $ 100 gain $ 6 in 1 year, in what time will $ 400 
gain $ 18 ? 

8. If $ 400 gain $ 18 in 9 manths^ what is the rate per 
cent, per annitm ? 

9. What principal, at 6 percent, per. ann.^ will gain $ 18 
in 9 months ? ^ 

10. A usurer put out $ 75 at interest, and, at the end of 8 
mouths, received, for principal and interest, $ 79 ; I demand 
at what rate per cent, he received interest. 

Ans, 8 per cent 

11. If 3 men receive 8^ £, for 19 J days' work, how 
much must 20 men receive for 100^ days' ? 

Ans. 305iS. 0s.8d. 



SUPPZiSKSNT TO TBXS SXNOZJ: HDliB OF 



QUESTIONS. 

1. What is proportion ? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term of a ratio called ? 5. the second 

term ? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8. Having three terms in a proportion given, how may the 
fourth term be found? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will the fourth term, or answer., be 
found ? 13. If the first and Beeoiid. lersaa ^^.w^LVwca. ^s:J&k^^:^5vw 
denominations^ what is to be doiie> \4:.^WW\. Sa^^^^sss^^^^ss^ 
proportion, or double rule o£ thxee ^ \^- ^>^^'^ 
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BXERCISES. 

1. If I buy 76 yds. of cloth for $11347, what does it 
cost per ell English ? Ans. $ 1^861. 

2. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 96 : how much was that per yard ? 

Am. $om \ 

3. A garrison had provision for 8 months, at the rate of | 
15 ounces to each person per day; how much must be al- 
lowed per day, in order that die provision may last ^ 
months? Am. 12|^oz 

4. How much land, at $ 2*60 per acre, must be given in 
exchange for 360 acres, at $ 3*75 per acre ? 

An». 640 acres. 

5. Borrowed 185 qAarters of com when the price wm 
19 s.; how much must I pay when the price is 17 s. 4 d. ? 

Aiis. 202^. 

6. A person, owning -I of a coal mine, sells f of his share 
for 171 i^ . ; what is the whole mine worth ? Ans. 360 iS. 

7. If ^ of a gallon cost f of a dollar, what costs |- of a 
tun? Ans. $140. 

8. kXli£, per cwt, what cost 3^ lbs. ? Ans. lOf d. 

9. If 4^ cwt can be carried 36 miles for 36 shillings, how 
many pounds can be carried 20 miles for the same money ? 

An». 907^ lbs. 

10. If the sun appears to move from east to west 360 de- 
grees in 24 hours, now much is that in each hour ? in 

e^ach minute ? in each second ? 

Am. to lasty 15^' of a deg. 

11. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
peFsons more were added to the family ? Ans, $ 1 120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20tb, ^' Supplement to FrcKtioMj*^ afford additional examples 
in single and double proportion, should more examples be 
thought necessary. 



If 9Bm 1. Two men own a ticket; the first owns J, and 
the second owns J of it; tlie t^cVel ixw^s ^ y^>x^ ^i Aft \^ 
iars; what is each man's shwe oi *,!b.ft mwi«^ ^ 
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2. Two men purchase a ticket for 4 dollars, of which one 
pa)rs 1 dollar, and the other 3 dollars ; the ticket draws 40 
doliats ; what is each man's share of the money ? 

3. A, and B bought a quantity ^of cotton ; A paid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Ride of 
FeUomsk^p. 

The money, or value of the articles employed in trade, is 
called the Ca^tdly ox Stock ; the gain or loss to be shared is 
called the Dividends 

It is plain, that each man^s gain or loss ought to have the 
same relation to the whole gain or loss, as his share of the 
stock does to the whole stock. 

Hence we have this Rule :— As the whole stock : to each 
man's share of the stock : : the whole gain or loss : his share 
of the gain or loss. 

4. Two persons have a joint stock in trade; A put in 
$250, and B $350; they gain $400; what is each man's 
share of the profit? 

OPERATION. 
A's stock, $250 ). Then, 
B's stock, $350 f QQQ : 250 : : 400 : 1«6'666J dolk. A's gain. 

Whole stock, $600 ) 600 : 350 : : 400 : 233*333 J dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
ed by cutting off an equal number of ciphers from the first 
and secondy or first and third terms ; thus, 6 : 260 : : 4 : 
166'666f, &c. 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the gains 
are equal to the whole gzm\ thus, $166'666f + $233*333^ 
= $ 400, whole gain. 

5. A, B and C trade in company ; A's capital was $ 175, 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
what loss must each sustain ? ( $ ^^S -^^^ ^^^s* 

Ans.\$ 67442^, B's loss. 
( $142'857J, C's loss 

6. Divide $ 600 among 3 petso\i%^ %!^ ^3c^^ ^^ ^^«iS£s?^^ 
maybe to each other as 1, 1. Z^ \^'^^^^^^^ ^ , 
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7. Two merchants, A and B, loaded a ship with 500 
hhds. of rum ; A loaded 350 hhds., and B tlie rest ; in a 
storm, tlie seamen were obliged to throw overboard 100 
hhds. J how much must each sustain of the loss ? 

Ana, A 70, and B 30 hhd*:. 

8. A and B companied ; A put in $ 45, and took out | 
of the gain ; how much did B put in ? Atis. $ 30. 

Note. They took out in the same proportion as they put 
in ; if 3 fiftlis of the stock is $ 45, how much is ^ fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, ^ as much as B ; 
what was the stock of each ? 

. C $ 133'333i, A's stock. 
^*^* I $266'666|, B's stock. 

10. A bankrupt is indebted to A $780, to B $460, and 
to C $ 760 ;, his estate is worth only $ 600 ; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it 

Ans. A $ 234, B $ 138, and C $ 228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent, of the 
profits, because he managed the concerns ; B was to have 
but 2 per cent ; whft was each one's gain ? and how much 
did A receive for his trouble i 

Ans. A's gain was $117'142f, and B's $46,857f, and 
A received $ 70^285^ for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 

will be the profit accruing to 1 share ? to 2 shares ? 

to 5 shares ? to 25 shares ? 

Ans. to the last. $ 450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? on 3 

shares ? on 10 shares ? Ans. to the last^ $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $37000, what will that be on $1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Ans, $ ^05 ou z. doW^T, ^xid %69 on $ 1780. 
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IT 99. In assessing taxes, it is necessary to have an in- 
ventory of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take out from the 
whole tax what the polls amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1,2, 3, 
&c., to 10 dollars ; then on 20, 30, &,c., to 100 dollars ; and 
then on 100, 200, &c., to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain town, valued at $64530, raises a tax of 
$2259*90; there are 640 polls, which are taxed $'60 
each ; what is the tax on a dollar, and what will be A's tax, 
whose real estate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

640 X '60 = $324, amount of the poll taxes, and 
^2259*90—' $324 = 1936*90, to be assessed on property. 
$64530 : $1935*90 : : $1 : *03; or, J^|f^#= '03, tax on $1. 



dolls, dolls. 

Tax on 1 is «03 

2 .. *06 

3 .. 

4 .. 

5 .. 

6 .. 

7 .. *21 

8 .. <24 



*09 
*12 
*16 
<18 



9.. *27 



TABLE. 

dolts. doHs. 

Tax on 10 is «30 

20 .. «60 

30 .. *90 

40 .. 1*20 

50 .. 1*50 

60 .. 1*80 

70 .. 2*10 

80 .. 2*40 

90 .. 2*70 



dolls. dolls. 

Tax on 100 is 3* 

200 .. 6* 

300.. 9* 

400 

500 

600 

700 



12* 
15* 
18* 
21* 



800 .. 24* 

900 .. 27* 

1000 .. 30* 

Now, to find A's tax, his real estate being $ 1340, I find, 
by the table, that 

The tax on - - - $1000 - - is - - $30* 

The tax on - - - 300 9* 

The tax on - - - 40 1*20 



Tax on his real estate ----- - - 

In like manner I find the tax on his personal 
property to be -------- 

2 polls at *60 each, are -.---- 



$ 40*20 
26*22 



AxwwsA.^ %^A^^^ 
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16. What will B's tax amount to, whose inventory is 874 
dollars real^ and 2lO dollars personal property, and who pays 
for 3 polls ? Ans. $ 34'32. 

17. What will be the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? 

at $ 940 ? at $ 4667 ? Ans. to the lasly $ 140*31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows^ and B 16 cows ; how much 
should each pay ? 

19. 'Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Mtdtiply each one^s stock by the tine he continues U in tradej 
and use the product for his share. This is called Double FeU 
hmship. Ans. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ IOC 
6 months, and then puts in $50 more; B puts in $200 4 
months, and then taKcs out $ 80 ; at the close of the year, 
they find that they have gained $ 95 ; what is the profit of 
each? • J ( $43*711, A's share. 

^"*' I $ 51*288, B's share. 

21. A, with a capital of $500, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March following; foui 
mouths after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 

Ans. < $ 250, B's share. 

( $ 200, C's share. 

QUESTIONS. 

1. What is fellowship ? 2. What is the rule for operat- 
ing? 3. When time is regarded in fellowship, what is it 
called? 4. What is the method of operating in double 

fellowship ? 5. How ore tax.e^ «j&?ifes^^\'^ ^» "^Aa^ y^ 

fellowship proved ? 
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IT 101. Alligation is ihe method of mixing two or more 
sim^iles, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quuntUiea and prices of the simples are given, 
to find the mean price of the mixture, compounded of them, 
the process is called AlligcUion Medial, 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of corn, worth 50 cents- per bushel; 
what is a bushel of the fiiixture worth ? 

It is plain, that the cost of the wholes divided by the num- 
ber of biishelsy wUl give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 ............ at 50 100 A^ = 101 Jets. Ans. 

9 bushels cost 910 cents. 

2. A grocer mixed 6 lbs. of sugar, wortk 10 cents per lb., 
3 U)s. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of th€ mixture worth? *Ans. 12|^. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine; what is the fine- 
ness of the mixture? Aiis, 21^. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans. 36^ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 6 hours of the day, it stood at 
64 cles^rees; 4 hours, at 70 degrees; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mearr temperature 
for that day ? 

It is plain this question does not differ, in the mode of itV 
operation, from the former. Ans. 69-^ degrees, 

Ti 102. When the mean price or rate, and the prices ot\ 
rates of the. several simples are given, to (ind the propmtinns 
or giv/n/Uies of each ft\iTiY»V^, v\\e.^t^\:,<e.^'^\^^5^v-^ ^;^^:\<^^v'C^«v5 
dl/emaie: alligation akenv^Va V^ >\\^x^W^ ^^ ^^^'^^'^^ ^"^ 
tdligadon medial, and may 'be^t«ve^V3^^• 
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1*. A man has oats worth 40 cents per hushel, which he 

y wishes to mix with com worth 60 cents per bushel, so that 

\ the mixture may he worth 42 cents per bushel ; what pro- 

f portions, or quantities of each, must he take ? 

j Had the price of the mixture required exceeded the price 

..! of the oats, by just a» much as it feU short of the price of 

,i the com, it is plain, he must have taken equal quantities of 

'1 oats and corn ; had the price of the mixture exceeded the 

I price of the oats by only ^ as much as it fell &hort of 

i the price of the com, the compound would have required 2 

' times as much oats as com ; and in all cases, the less the 

i difference between the price of the mixture and that of one 

''■ of the simples, the greater must be the quantity of that sim- 

r^ ple^ in proportion to the other ; that is, the quantities of the 

', simples must be inversely as the differences of their prices 

,j from the price of the mixture ; therefore, if these differen- 

,■; ces be mutually exchanged^ they will, directly j express the 

k relative quantities of each simple necessary to form the cOm* 

r pound required. In the above example, tbe price of the 

'•] mixture is 42 cents, and the price of the oats is 40 cents ; 

^•- consequently, the diflference of their prices is 2 cents : th<» 

price of the com is 60 cents, which differs from the price 

of the mixture by 8 cents. Therefore, by exchanging these 

differences, we have 8 bushels of ocUs to 2 bushels of com^ 

for the proportion required. 

Ans, 8 bushels of ocUs to 2 bushels of com, or in thai 
proportion. 

The correctness of this result may now be ascertained by 
the last nile ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of com, at 60 cents, is 100 
cents ; then, 320 -f 100 = 420, and 420, divided by the num- 
ber of bushels, (8 -}- 2,) = 10, gives 42 cents for th^ price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some «it 9 shillings, some at 11 shillings, and some 
at 12 shillings^ per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples ; but it is plain, that what has 
Just been proved of two will apply to any number of pairs^ 
if in eacbpsLiT (he price of one aimpV^ \s greater, "axi^^'a.V. ^1 
tbe other lesSj than the price oi \k^ xMsX^xit xfiojcca^^ 
Bence we iaye this 
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The nueaii rate and the several prices being reduced to 
the same denomination, — connect toith a continued line each 
pnce thai i$ less than the mean rate with one or more that 
is GREATER, and each price greater than the mean rate 
with one Or more that ia less. 

Write the difference between the mean rcUCy or price^ and 
the price of each simple opposite the price with which it is 
connected ; (thus the difference of the two prices in each 
pair will be mutually exchanged ;) then the sum of the differ- 
encesy standing against any pricey wiU express the relative 
QUANTITY to be taken of that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve the last question : — 

OPERATIONS. 
Or, 





Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we fiad, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 

I per pound ? 

\ Ans, In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note, As these quantities only express the proportions of 
each kind, it is plain, that a compound* oC \fcL^ ^ome. me.wv 
price wiiJ be formed by taking S times, 4 \:\m^%, ors^feV^^-* ^^ 
anr proportiouy of each quantity. Hewe^, ^ >* 

When the quantity of one simpU \a ^w^tl, ^^«^ ^^^^ "^ 
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the proportiorud qnantities, by the above rule, we may say, 
As the PROPORTIONAL ^uin/t/i/ .* is to the givbn quatitity:: 
so is each of the other proportional quasUiiies : to the re- 
quired quantities of each* 

4. If a man wishes to mix 1 gallon of brandy worfb 
16 s. with mm at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much nun must he 
use ? 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum ; consequently, 1 gaiioii oi 
brandy will require 2^ gallons of rum. Atis, 2^ gailous. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound ; what must be the pro- 
portions of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind^ how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what? 

Ans. to the lastj 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. pei 
pound ; he would mix 5 pounds of the first sort with thr 
others, so as to form a compound worth 24 d. per pound, 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. 8^ gallons. 

9. A man would mix 4 bushels of wheat, at $1*50 
per bushel, rye at $1*16, corn lit $*76, and barley 
at $ *50, so as to sell the mixture at $ '84 per bushel; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans, 2 of^ the 3 first sorts to 9 of the last 

11. If he use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
compound ? Ans. to last^ 7J ounces. 

12. If he would have the whole compound consist of 15 I 

oz.f bow much must he \ise of eacii kind? if of 30 1 

oz.y how much of eacV\V\xv<\^ \K o^'il^o-L.^Vxciw much? I 

Aiis. to the lasty 5 oz. ol llae "^ ^\t?>\.^ ;i\i^ '2t:^^ ^x. qV '^'^V^^ 
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Hence, when the quantity of the compound is given, we 
may say, As the sum of the proportional quantities^ founa 
by the above rule, is to the quantity required, so is each 
PROPORTIONAL quantity^ found by the rule, to the required 
quantity of each. 

13. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may he worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
+ 6 = 10, and r 2 : 20 lbs. at 8 cts. ^ 

l& : 100 : : ? 2 : 20 lbs. at 10 cts. > Ans. 

( 6 : 60 lbs. at 14 cts. ) 

14. How many gallons of water, o( no value, must be 
iiiixed with brandy at $ 1^20 per gallon, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Ans. 17j- gallons of water to 57^ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and 11 d. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Noie. This question may have five different answers. 

QUESTIONS. 

1. What is alligation ? 2. medial ? 3. the 

rule for operating? 4. Wliat is alligation alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quanti- 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the' others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 



mrODECIBIAXS. 

IT 103. Duodecimals are fractions of a fo6t. The word 
js derived from the Latin word duodecim, which signifies 
ttjoehe. A foot, instead of bem^ ^\N\^"e,^ <Vfcc«wJSX>^ Nsi^a vk«*- 
equal parts, is divided duodecinuOXij mXa toe\»fe ^.5^^^5«5^5s^ 
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called inches f or primes^ marked thus, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called seconds^ {"). In like manner, each second is 
conceived to be divided into twelve equal parts, called Uiird^^ 
{'") ; each third into twelve equal parts, called Jourthsy 
{"") ; find so on to any extent. 
In this way of dividing a foot, it is obvious, that 

1' inchj or prime^ is------iV of a foot, 

1" second is y^ of -j^, - - - =r -jjy of a foot 
V" third is iV of iV ^^ 1V9 " " = rrVff ^^ * ^^ot 
V" fourth is ^ of tV of tV of tV> = sirf tjt of a foot. 
V"" fifth is T^ of T^ of T^ of 1^ of T^, = TjiVor of a foot, &c. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
1 of a grecUcTj as in the fallowing 

12"" fourths make 1"' third, 
12'" thirds - - - 1" second, 
12" seconds - - 1' inch or prime, 
12' inches, or primes, 1 foot. 

Note. The marks, ', ", "', "", &c., which distinguish the 
different parts, are called the indices of the parts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and 
folids. 

1. How many square feet in aboard 16 feet 7 inches long, 
and 1 foot 3 inches vnde ? 
Note, Length X breadth = superficial contents, (IT 25.) 

OPERATION. 

ft- 
Ijengih^ 16 7' 

Breadthj I 3' 



4 
16 



1' 

r 



9" 



Ans. 20 8' 9" 



7 inches, or primes, =: -^ of a 
foot, and 3 inches zn ^ of a foot; 
consequently, the product of 7' x 
3' = ^2^ of a foot, that is, 21" 
=: 1' and 9" ; wlierefore, we set 
down the 9", and resen^e the 1' 
to be CMu^d ^otv??kxd \<n vt^ ^ropei 
pVace. To tb>\!\\a^Vj \^ ^^^\3j^ ^ 
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is to take ^ o( ^ z=i f |, that is, 48' ; and the 1' which we 
reserved makes 49', zi: 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answer^ 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in fiBding of what denomination is the -pro- 
duct of any two denominations. This may be ascertained as 
above, and in. all cases it will be found to hold true, that the 
product of any two denominations unU always be of the denomi' 
nation denoted by tie svm of their indices. Thus, in the, 
above example, th^ sum of the indices of 7' X 3' is " ; con?* 
sequently, the product is 21" ; and thus primes multiplied 
by prunes will produce seconds ; primes multiplied by seconds 
produce thirds ; fourths multiplied hy fifths produce nintlis^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand ^}tf^ by the feetoi the multiplier, then by the 
inches, &c., thus : — 

16 ft. X 1 ft = 16 ft, and T X 
1 ft. = r. Then, 16 ft. X 3' r= 48' 
= 4 ft., and 7' X 3' z= 21" = 1' 9". 
The two products, added together, give 
for the Answery 20 ft 8' 9", as before. 



16 r 
1 3' 



16 7' 
4 1' 9" 

o// 



20 8' 



2. How many solid feet in a block 16 ft. 8' long, 1 ft. 5' 
wide, and 1 ft. 4' thick } 



OPERATION. 

Lengthy 15 8' 
Breadth^ 1 6' 



15 8' 
6 6' 



I// 



The length multiplied by the 
breadth, and that product by the 
thickness, gives the solid con- 
tents, (IT 36.) 



22 2' 4' 
Thicknessy 1 4' 



22 2' 

7 4' 



4" 
9" 



[lit 



Am. 29 7 1" 4 
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From these examples we derive the following Rule:— 
Write down the deDominations as compound numbers, and 
in multiplying remember, that the product of any two de- 
nominations will always be of that denomination denoted by 
ihe 9um of their indices, 

exampi.es for practice. 

3. How many square feet in a stock of 15 boards, 12 ft 

8' hi length, and 13' wide ? Ans. 205 ft. W. 

,4. What is the product of 371 ft. 2' 6'' multiplied by 

181 ft. 1' 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

Note. Painting, plastering, paving, and some other kinds 
jpf work, are done by the square yard. If the contents b 
square, feet be divided by 9, the quotient^ it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides ;) how many jsquare yards did he paint ? 

Ans, 65 yds. 6 ft 8' 8'. 

6. There is a room plastered, the compass of w\ik\iis 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft. 4' 6" 

7. How many cord feet of wood in a loa!d 8 feet long, 4 
feet wide, and 3 feet 6 inches high? 

Note. It will be recollected, that 16 solid feet make i 
cord foot. Ans. 7 cord feet 

8. In a pile of wood 176 ft. in length, 3 ft. 9' wide, zd 
4 ft. 3' high, how many cords ? 

Am. 21 cords, and 7-j^ cord- feet over 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ ^40 per cord foot ? 

Ans. 4f cord feet, and it will come to $ 1*75 

10. How much wood in a load 10 ft. in length, 3 ft 9^ in 
width, and 4 ft 8' in height? and what will it cost at $ 1*92 
per cord ? 

Ans. 1 cord and 2^ cord feet, and it will come to 
$ 2*62^. 

IT 104. ' Remark. By some surveyors of wood, dimen- I 

sious are taken in feet and dedmaiU oC ^ fo^t. For this pur- I 

poSBy make a rule or sca\e 4 fee\.\oTL^^«sA ^vjV^^Sx\!B\aVst5^l 

^-<^each foot into teu e<,ua\ ^^. O. .-. «A .ls^..^O 
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for 1 foot, let each of these parts he divided into 10 other 
equ^ parts. The former diyision will be lOths, and the lat- 
ter lOOths of a foot Such a rule will be found very con- 
venient for surveyors of wood and of lumber^ for painters, 
joiners, &c. ; for the dimensions taken hy it being in feet and 
decimals of a foot, the casts will be no other than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4^5 feet in length, and 
2^6 feet in width ? smd what will be its cost, at 75 cents per 
square foot ? Am, IV7 feet; and it will cost $8^775.- 

12. How many cords in aload of wood7^5 feet in length, 
3^ feet in width, and 4^8 feet in height ? Ans, I cord 1 j-ft. 

13. How many cord feet in a load of ^ood 10 feet long, 
3^4 feet wide, and 3^5 feet high ? Ans. 7^. 

QUESTIONS^ 

1. What are duodecimals? 2. From what is the word 
derived! 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations ? '6. In what are duodecimals chiefly used ? 
7. How are the contents of a surface hovaxded by straight lines 
found? 8. How are the contents of a «o/t(2 found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 
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IT 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
r umber of times. The products thus produced are called 
the powers of the given number. The number itself is called 
the first power, or root. If the first power be multiplied by 
itself y the product is called the second power or square ; if 
the square be multiplied by the first power, the product is 
called the third power, or cubcy &c. ; thus, 

5 is the root, or 1st power, of 5. 
5 X 5= 25 is the 2d power, ot ^o^'sx^^ ^^ t^^ -rrSS*- * 
5X5X5=:125 is the Zd powet, ot cviXi^^ ^^"^^^ ^>«. "^^^ 
6X5X5X5=^26 is the4thpovret^o\\AS3p3ito^Ni^^vb'k — ^ 

S 
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The Bumber denoting the power is called the indexj or 
expanetit ; thus, 5^ denotes that 5 is ndsed or involved to 
tiie 4th power. 

1. '^^hat is the square, or 2d power, of 7 ? Ans, 49. 

2. What is the square of 30 ? Ans. 900. 

3. What is the square of 4000 ? Ana. 16000000. 

4. What is the cube, or 3d power, of 4 ? Aiis. 64. 
6. Wliat is the cube of 800 ? Am. 612000000. 

6. Wliat is the 4th power of 60 ? Ans. 12960000. 

7. What is the square of 1 ? of 2 ? of 3? 

of 4 ? Ans. 1, 4, 9, and 16. 

8. What is flic cube of 1 1 of 2 ? of 3 ? 

- of 4 ? Ans. 1, 8, 27, and 64. 



9. What is the square of f ? of ^? of J ? 

Ans^ f , ^, and |f 

10. What is the cube of f .? of ^ ^ — — of J? 

-^w*- Aj t^» and ff f . 

11. What is the square of ^ ? the 6th power of ^? 

Ans, ^, and ^. 

12. What is the square of 1'6 } the cube ? 

Ans. 2'26, and 3'375. 

13. W^hat is the 6th power of 1*2 ? Ans. 2'986984. 

14. Involve 2 J to the 4th power. 

Note. A mixed number, li)te the above, may be reduced 
to an improper fraction before involving : thus, 2j^ =z J; or 
it may be reduced to a decimal ; thus, 2^ = 2'2p. 

Ans. s^^ = 26^. 

15. What is the square of 4 J ? Ans. ^p^ = 23||. 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Alts 2401 

17. How much is 9« .? 6^ ? 10* ? 

Ans. 729, 7776, 10000 

18. How much is 2^ ? 3^ ? ^ 4^ ? 5^ } 

6& ? 108 ? Ans. to lastj lOOOOOOOO. 

The powers of the nine digits, from the first power to the 
fiftli, may be seen in the following 

TABLE. 
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l^iw res |or 2 d Power8\l \ 4 \ 9 \ 16 j 25 j 36 | 49 64} 8[ 
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EVOZVnOK. 

IT lOtf. Evolution, or the extracting of roots, is the me- 
tiiod of finding the root of any power or number. ^ 

The rootj as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the ctthe^ or third root^ is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number: thus, the square root of 144 is 
12, because 12* :=z 144 ; and the aibe root of 343 is 7, be- 
cause 73, that is, 7 X 7 X 7, = 343 ; and so of other num- 
bers. 

Although there is no number which will iiot produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decinuilsy we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can. be exactly obtained, are 
called ratumal numbers. 

The square root is indicated by this character \/ placed 
before the number ; Ae other roots by the same character, 
with the index of the root placed over it Thus, the square 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed 4^27; and the 6th root of 7776,v^7776. 

When the power is expressed by several numbers, with 
the sign ^- or : — between them, a line, or vinaUunij is drawn 
from the top of the sign over all the parts of it; thus, the 

square root of 21 — 5 is \/ 21 — 5, &c. 
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ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the givvn number. 

2, Supposing a man has 625 -^wds ol ^^t^^^oxv^^ "^ ^^^vL^ 
mde, what is the length of one svde ol ^ ^c^^^^ ^^ooi.^'^cEw^ 
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OPERATION. 

625(2 

4 



floor of which the carpeting will cover ? that is, what is one 
side of a square, which contains 625 fiquar e yards ? 

We hftve seen, (IT 35,) that the contents of a square sur- 
face is found hy multiplying the length of one side mU> it- 
self, that is, by raising it to the second power ; and hence, 
having the contents (625) given, we must extract its square 
root to find one side of the room. 

This we must do by a sort of trial : and, 
Ist We will endeavour to ascertain how many figures 
there will be in the root This we can easily do, by point- 
ing off the number, from units, into periods of two figures 
each ; for the square of any root always contains just ttpiee as 
many, or one figure less than twice as many figures, as are | 
in the root ; of which truth the pupil may easily satisfy him- 
self by tritl. Pointing ofi* the number, we find, that the 

root will consist of two figures, 
a ten and a unit. 

2d. We will now seek fof 
the first figure, that is, foi 
the tens of ue root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20;) therefore, we 
set 2 (tens) in the root. The 
root, it will be recollected, is 
. one side of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of ihis square are 20 X 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds^) and bring- 
ing down the next period b'j Xiaa «Aft qI ^<^ \^x£s»f^\ieL 
making 225y as before. 



225 



Fig. L 
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3d. The square A is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its square form^ it is evident, the addition roust 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -j- 20 =: 40,) the quotient 
will be the breadth of this new addition of 225 yards to tlie 
sides c d and b oof the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take double this root, = 4 
teus, for a divisor. 



OPERATION— CONtiNUED. 

625(25 
4 

45)225 
225 



^IG. 

so yds. 



II. 



5 yds. 



The divisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
225, or, w|)ich is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of ttie 
dividend, becau'i^e w*:* 
have rejected the ciphei 
in the divisor. We find 
our quotient, that i?, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. M., wc 
shall perceive tliat this 
addition of 5 yards tollie 
two sides- does not com- 
plete the square ; for 
there is still wanting, in 
the corner 'D, a .small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at tlie 
riftht hand of the 4, (tens,) making it 45 ; and then the whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whole addition around the sides of the figure V, 
which, in this case, bt'inc; 225 yards, the same as ')ur di*. i- 
dend, we have no remainder, and the woik is dcw.^. Cv^vv- 
seqaently, Fig, II. represents t\\e ^oo\ ol ^ ^o^vkx^ ^'^^'^^^^-w'^^ 

S* 
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90 
400 
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90 
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100 
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yards on a side, which 625 square yards of carpeting will 
exactly cover. 

The proof may be seen by adding together the several 
parts of the figure, thus : — 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 by involution, thus : — 

D 25 25 X 25 == 625, as be- 

n ^TIZ fore. 

Proofy 625 

From this example md WmtraHon toe denoe ^ following 
general 

FOB THE EXTEACT|0N OF THE SqUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe* 
riod, and vmte its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remaindei 
bring down the next period for a new dividend. 

IV. Double the root already foimd for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the last 
divisor, we shall have the double of the root 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point ofi* 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
ID any period of decimals, it m^y \i^ sxrp^Wfed. \i^ «. clijher 
It is pl&iUf the root must always eoiisvsV ^i ^q isi'Mi^ Vax^e^"^^ 
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and decimals as there are periods belonging to each in the 
given number. 

ISXAMPIiES FOR PRACTICE. 

2, What is the square root of 10342656 ? 

OPERATION. 

10342656 ( 3216, Am. 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
* 38556 



3. What is the square root of 43264 ? 

OPERATION. 



• • • 



43264 ( 208, Ans. 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Ans. 999 

5. What is the square root of 234*09? Ans. 15*3 

6. What is the square root of 964'51 92360241 ? 

Ans. 31*06671. 

7. What is the square root of S)01296 ? Ans. *036. 

8. What is the square root of *2916 ? Ans. '54. 

9. What is the square root of 36372961 ? Ans. 6031 

10. What is the square r6ot of 164 ? . Ans, ^12'S + 

If 198. In this last example, as there wa& a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned 
degree of exactness ; but the pupil will readily Tjcrcelve^ tbcil 
he can never, in this mannex, oblaVxi \)cv^ •ptetW^^^^^-N'^^^^^^ 
last fgure ia each dividend Nviii %Xyi««i&\» ^'s^^^^-'^^'^'^ 
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last figure in each divisor is the same as the last ^u^ient 
fiij'ire ; but no one of the nine digits, multiplieJ into itself 
produces a number ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3 ? Ans. 1'73-f 

12. What is the square root of 10 ? Am. 346 4". 

13. What is the square root of 184'2 ? Ans. IS'ST-f. 

14. What is the square root of ^ ? 

Note. We have seen, (IT 105, ex. 9,) that fractions are 
ifjuored by squariiig both the numerator and the denomina- 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
uominator. The root of 4 is 2, and the root of 9 is 3. 

Ans. f . 

15. What is the square root of 3^ .? A?^. f 

16. What is the square root of ^j^u ? A?is. ^. 

17. What is the square root of ^^ ? * Ans, -^ zi= |. 

18. What is the square root of 20^ ? Ans. 4J-. 

When the numerator and denominator are not exact 
Sf/uares^ the fraction may be reduced to a decimal, and the 
a/'pruximate root found, as directed above. 

19. What is the square root of J =: *75 ? Ans. *866 +. 

20. What is the square root of Jf ? A7is, '912 - - 



SUFFZi3S2MaSKT TO TBXS SQVAXiZS ROOT. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power? 4. W^hat is the index, or exponent ? 6. How do 
you ifjvolve a number to any required power? 6. W^hat is 
evolution ? 7. What is a root? 8. Can the precise root of all 

minibers be found ? 9. What is a surd number? 10. a 

rational? 11. What is it to extract the square root of any 
niiinbtr? 12. Why is the given sum pointed into periods of 
two ii^ures each ? 13. Why do we double the root for a 
divisor? 14. WbjF do we, in dividing, riject the ri^lit hand 
i'li^iim of the dividend ? ^^ ^*'*-*5 <\o v:vi ^v^^^ ^^^^ ^\violient 
ligure to ^be H**^^; uand ol \5ift ^w\^ox> \Va. W.qnn xs^si^ vi^ 



IT 108. 8i7f»rLEsiffien to ^rms sqiTAWs hoot. 21$ 

ptove ihe w<wk ? 17. Why do tve paint off isiixed numbers 
both wa]rs from units? 18. When there is a remainder 
how may we continue the operation? 19. Why can we 
never obtain the precise root of surd numbers ? 20. How 
do we extract the square root of vulgar fractions? 



JBXERCISES. 

1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Ans. 64. 

2. If a squate field contains 2025 square rods^ how many 
rods does it measure on each side ? Arts, 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Atis. 75. 

4. There is a circle, whose area, or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area ? \/5184 z= 72 feet, Ans, 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field 
containing the same number of^ acres as both of these ; how 
many rods must each side of this fi,eld measure ? 

Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a s quare field m easure, contain- 
ing 4 times as much ? \/20 X 20 X 4 = 40 rods, Ans. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ? 36 times as 

large ? Answers^ 10 ft. ; 15 ft ; 20 ft. ; 25 ft. ; and 30 ft 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note, If the field be divided in the middle, it will form 
two equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and fiow many trees in 
each row ? , Ans. 14 rcws, and 66 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the widtk ia ^ «& rnxsk!^ ^^^^X^^'i^N ^^ 
quired its dimensions. -^^^^ ^Si^!s^^ 
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11. There is a circle, whose diameter is 4 inches , what is 
the diameter of a circle 9 times as large ? 

Note* The areas or contents of circles are in proportion 
u> the squares of their dUtmeterSj or of their circumferences. 
Therefore, to find the diameter reauired^ square the giti^ 
diameter, multiply the square by the given ratio, and the 
square root of the product will be the diameter required. 

\/4 X 4 X 9 =12 inches, Am. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter ? Am. 1 73*2 -j- feet 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one f as large ? Ams. 6 inches. 

^ 109- 14. A liarpenter has a large wooden square ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
IS the length of a pole, which will just reach from one end to 
the other ? 

A Note. A figure of 3 

sides is called a triangle, 
^ and, if one of the corners 

be a square corner^ or right 
angle^ like the angle at B 
in the annexed figure, it is 
called & right-afigled trian- 
glcy of which the square 
B of the longest side, A C, 

(called the hypotenu&e,) 
is equal to the sum of the squares of the olheT two sides, A JB 

aind B C. * 

4« = 16, and 3* = 9 ; then, V^9 + 16 = 5 feet, Ans. 

15. If, from the corner of a square room, 6 feet be mea-: 
sured off one way, and 8 feet the other way, along the sides 
3f the room, what will be the length of a pole reaching from 
point to point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
(vide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ans, 40 feet. 

17. If the ladder be 40 feet, and the wall 32 feet, what is 

the width of the ditch ? Ans. 24 feet. 

16, The ladder and ditch cv\^n, xec^ve^^ \Xi«^ vj'^. 

An&. ^'i. V^ieXx 
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i 

19. The distance between the lower ends of two equal 

I rafVers is 32 feet, and the height of the ridge, above the beam 
I on whi<^h they stand, is 12 feet; required the length of each 
I rafter. Ana. 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project be jond the wall 1 foot on every 

I side; tiie roof terminates in a point at the centre of the 

* building, and is there supported by a post, the top of which 
is 10 feet' above the beams on which the rafters rest; what 
is the distance from the foot of the post to the corners of the 
eaves ? and what is the length of a rafter reaching to the 

^middle of one side 1 • ' ' a r^ter reaching to the middle of 

• ^one end ? and a rafter reaching to the comers of the eaves ? 

Anmoers^ m order^ 20 ft. ; 15^62 + ft; IB'86 + ft ; and 
22'36+ ft 

21. There is a field 800 rods long and 600 rods Avide ; 
what is the distance between two opposite comers ? 

i Ans. lOOO rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite comers .^ 

Answers^ 120 rods ; and 169^7 -|- rods. 

23. There is a square field containing 10 acres ; what dis- 
tance is the centre from each corner? Ans. 28^28 -j-^ods. 

* 



BZTRACTZOlff OF THB CUBS 

ROOT. 

IT 110. A solid body, having six equal sides^ and each of 
the sides an exact squarCy is a CUBE, and the measure in 
length of one of its sides is the root of that cube ; for the 
lengthy breadth and thickness of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. 

1. What are the solid contents of a cubic blocks of whlclL 
each side measures 2 feet ? Ans. ^^ r=. 'i. X '^ -/^«L-=-^^^^^ 
2, How many solid feet in ^ c\i36vc.Uoe«^^m^^>«v^3Ji^^^ 
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OPERATION. 

13824(2 
_J 

5824 
Fig. I. 




20 F 

_20 

400 
20 

WOO fed, porOenU, 






8. How many feet in length is each side of a cu bic block, 

containing 125 solid feet? Am. ^125 sz 6 feet 

Note. The root may be found by trial. 

4. What is the side of a cubic olock, containing 64 8<^d 

feet ? 27 solid feet ? 216 solid feet ? 512 solid 

feet? Annoeny 4ft; 8 ft; 6ft.; and Sit 

5. Supposing a man has 13824 feet of timber, in separate 
blocks ot 1 cubic foot each f be wishes to pile them up Ib 
a cubic pile; what wiU be ihm lengtb of each aide of sucli 
a pile? 

It is evident, the answer is found by extracting the cube 
root of 13824 ; ^t this number is so large, that we cannok; . 
so easily find ibe root by trial as in the former examples ;— ^ 
We will endeavour, however, to do it by a sort of trial; and, 
Ist. We will try to ascertain the number of figures, ot 
which the root will consist This we may do by pointing 
the number off into pleriods ottkree figures each (IT 107, ex. 1.) 

Pointing off, we see, the 
root will consist of two figures, 
a ten and a nmL Let us, then, 
seek for the first figure, or 
tens of the root, which must 
be extracted from ttie left 
hand period, 13, (thousands.) 
The gl^eatest cube in 13 
(thousands) we find by trial, 
or by the tabk of powers, to be 
8, (thousands,) the root of 
which is 2, (tens;) therefore, 
we place 2 (tens) in the root. 
The root, it will be recollect- 
ed, is one side of a cube. Let 
us, then, form a cube, (Fig. I.) 

each side of wliich shall be 
supposed 20 feet, expressed 
by the root now obtained. ' 
The contents of -^his cube are . 
20 X 20 X 20 = 8000 solid feet, 
which are now disposed of, and which, consequently, are to 
be ded ucted from the whole number of feet, 13824. 8000 
taken from 13824 leave 5ftSl4 feel. 'Y\3A%^«i^Oassv^\&\saast 
readily performed by subtracVm^ ^fe ^xJJav:. tssot^^^^ '^ ^\ 
the cube o£ 2, (the figuiQ o£ \h^ tool^^t^^l to^sA^^ to». 
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the {seribd 13, (timusands,) and bringing down the next pe 
riod by the drde of the remainder, making 5624, us before. 
i2d. The cubic pile A D is now to be enlarged by the ad- 
dition of 5824 solid feet, and, in order to preserve the cubic 
form of the pile, the addition must be made on one half of 
its sides, that is, on 3 sides, a, &, and e. Now, if the 5824 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 = 400) z= 1200, the quo- 
tient will be the thickness of the addition made to each of 
the sides a, 6, c. But the root, 2, (tens,) already found, is 
the length of one of these side's ; we therefore square the 
root, 2, (tens,) r= 20 X 20 = 400, for the square contents of one 
side, and multiply the product by 3, the nmnher of sides, 
400 X 3 = 1200 ; or, which is the same in effect, and more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply the product by 300, thus, 2 X 2 = 4, and 4 X 300 = 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 
tained in the dividend 4 times ^ 
consequently, 4 feet is the 
thickness of the addition made 

to each of the three sides, a, 

Diut^or, 1200)5824 Dividend. 6, c, and 4 X 1200 = 4800, ms 

the solid feet contained in 
these additions; but, if we 
look at Fig. II., we shall per- 
ceive, that this addition to the 
3 sides does not complete the 
cube ; for there are denciencies 
in the 3 comers », w, n. Now 
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13824(24 Root. 
8 



4800 
960 

64 
5824 
0000 



Fig. II. 




the length of each of these 
deficiencies is the same as the 
length of each side^ that is, 2 
(tens) == 20, and their width 
and thickness are each equal to 
the last quotient figure, (4); 
their contents, therefore, or 
the number of feet required to 
fill these deficiencies, will be 
found by multiplying the square 
of the last cY^\c>{\fc\\\.4v.'^\'i^V'^*'\ 
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Fig. III. 



the length of each side^ Mrhich is expressed by the former 
quotient fiffore, 2, (tens.) 3 times 2 (tens) are 6 (tens) = 
60 ; or, what is the same in effect, and more convenient in 
practice, we may multiply the quotient figure, 2, (tens,) by 
30, thus, 2 X 30 = 60, as before ; then, 60 X 16 = 960, con- 
tents of the three deficiencies riyn^n. 

Looking at Fig. III., we 
perceive there is still a de- 
ficiency in the comer where 
the last blocks meet. Thii 
deficiency is a cube, ead 
side of which is equal to the 
last quotient figure, 4. The 
cube of 4, therefore, (4 X 4 
X 4 = 64,) will be the solid 
contents of this comer, which 
in Fig. ly. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4B00 -\- 
960 -f 64 = 6824, will make 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 
work is done. 

Fig. IV. shows the pile 
whid 13824 solid blocks of 
one foot each would make, 
when laid together, and the 
root, 24, shows the length ot 
one side of the pile. The 
correctness of the work may 
be ascertained by cubing the 
side now found, 24 », thus, 24 
X 24 X 24 = 13824, the 





84 feu. 



given number; or it may be proved by adding together 
the contents of all the several parts, thus, 

Fed. 

8000 = contents of Fig. I. 
4800 = addition to the sides a, 6, and c, Fig. I. 
960 = addition to fill the deficiencies n, w, n, Fig. 11. 
5f = addition to fill the comer c, e, c, Fig. IV. 

13824 rr contents of ttie ^YioVe yftft^Tv^, \^ .^ "^^ fe«^. <asL 
each S2d«» 
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From the foregoing example and illustration we derive the 
following 

RULE 

rOR BXTRACTINO THE CUBE ROOT. 

I. Separate the given number into periods of three figures 
each, by putting a point over the unit figure, and every third 
figure beyond die place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this the dividend. 

IV. Multiply the square of the quotient by 300, calling it 
ihe divisor. 

y. Seek how many times the divisor may be had in the 
dividend, and place die result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the sub- 
trahend. 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing off for decimals, as in the square 
root. 

Note 3. The pupil will perceive that the number which 
we call tfie divisor^ when multiplied by the last quotient 
figur^doea^not produce so large a number as the real sub- 
trahend ; hence, the figure in the root must firequently be 
smaller tiian the quotient fL|rixte« 
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EXAMPLES FOR PRACTICE. 

6. What is the cube root of 1860867? 

OPERATION. 

1860867(123 An». 
1 

1« X 300 = 300 ) "860 first Dividend. 

600 

2» X 1 X 30 z= 120 

23 = 8 

728. ^r»/ Subtrahend. 
12* X 300 = 43200 ) 132867 second Dividend. 

129600 

Sa X 12 X 30 = 3240 

33 = 27 

132867 second Subtrahend, 
000000 

7. What is the cube root of 373248 ? Ans. 72 

8. What is the cube root of 21024576 ? Ans. 276 

9. What is the cube root of 84*604519 ? Ans. 4'39 

10. What is the cube root of '000343 ? Ans. *07. 

11. What is the cube root of 2 > Ans. 1'25 + 

12. What is the cube root of ^ ? Ans. f 
Note. See IT 105, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of ^^ ? Ans. | 

14. What is the cube root of -^^ ? Ans. -fj 

15. What is the cube root of -^ ? Ans. *125 + 

16. What is the cube root of -j^ ? Ans. ^ 



SUPPUSIXESNT TO THB OVSE ROOT. 

QUESTIONS. 

1. What is a cube ? 2. What is understood by the 
cube root? 3. What is it to extract the cube root? 
4. Why is the square of the quotient multiplied by 30C 
for a divisor? 5. Wl:y, in finding the subtraliend, do 
we multiply the square of the last quotient figure by 30 
times the former figure oi t\i^ xool^ ^, Wh^ do we 

cube the quotient figure? T- '^Q^ ^^ ^^- \f^^^^ *^m^ 

operation i 
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£X£RCIS£S. 

1. What is the side of a cubical mound, equal to one 288 
feet long. 216 feet broad, and 48 feet high ? Ans. 144 feet 

2. There is a cubic box, one side of which is 2 feet ; how 
many solid feet does it contain ? Ans. 8 feet 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet ; 
what would be the side of one containing 27 times as much ? 
64 times as much ? 125 times as much ? 

Ans. 15, 20, and 25 feet 
* 5. There b a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Ans. 2, 3, and 4 feet 

IF 111. Hence we see, that ^e sides of cubes are as the 
cube roots of their solid contentSy and, consequently, their con- 
tents are as the cubes of their sides. The same proportion is 
true of the simUar sides^ or of the diameters of aU solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 33 : 63 ilns. 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Ans. 1404928. 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diataeter, what is the 
diameter of Saturn ? ' ■ Ans. 79000 miles. 

12. There are two planets of equal density; the diameter 
of the less is to that of the Iwgei w 7; \» ^ \ ^V^S^'Csna x-^^ 
tio of their solidities ? Asw. t^\ ^^% ^^ ^^'^'^^ 

T» 
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Note. The roots of most powers may be found by.the 
square and cube root only : thus, the biquadrate, or 4th root, 
is tlie square root of the square root; the 6th root is the 
cube root of the square root; the 8th root is the square rool 
of the 4th root ; the 9th root is the cube root of the cube 
root, &,c. Those roots, viz. the 5th, 7th, llth, &c., which 
are pot resolvable by the square and cube roots, seldom oc- 
cur, and,* when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 



aRiTeniBTicAs prog 



izoir. 



IT 112. Any rank or series of numbers, more than two. 
Increasing or decreasing by a constant difference, is called an 
A^rithmetical Series^ or Progression. 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series. 

p, ( 3, 5, 7, 9, 11, 13, 15, &c. is an ascending series. 
'( 15, 13, 11, 9, 7, 5, 3, &c. is a de^scending series. 

The numbers which form the series are called the ^terms 
Df the series. The first and last terms are the extremes^ and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
[)f which being given, the other two may be found : — 

1st. The ^r*f term. 

2d. The last term. 

3d, The mtmber of terms. 

4th. The common difference, 

5th. The stem of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
drst yard, 7 cents for the second, 10 cents for the third, and 
50 on, with a common difference of 3 cents ; what was the 
•ost of the last yard ? 

As ilie common difference^ 3, is added to every yard except 
he insiy ]* '« niain the lost yard tciwi\.\i^^^ X'2s^:=^*iaT 
mtSf more than the first yard, Aus. ^^\ t^ftN&. 
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Hence, tchen the first term^ the common difference^ md the 
number of temiSj are given^ to find the last tenUy — Multiply the 
number of terms, less 1, by the common difierenee, and add 
the first term to the product for the last term. 

2. If the first term be 4, the common diflerence 3, and 
the number of terms 100, what is the last term ? Ans, 301. 

3. There are, in a certain triangular field, 41 rows of 
corn ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row? Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1'06, in 2 years to $ 1'12, 
and so on, in arithmetical progression, with a common dif- 
terence of $ *06 ; what would be the amount in 40 years ? 

Ans. $ 3*40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
principal is the first term^ the last amount is the last term, the 
yearly interest is the common difference^ and the number of 
years is 1 less than the number of terms. 

5. A man bought LOO yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -^ 99 =z 3, common difference. 

Hence, when the extremes and number of terms are given, " 
to find the common difference, — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

^ • 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference? Ans. 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3'40, what is the 
rate ? 

If the extremes be 1 and 3^40, and the number of terms 
41, what is the common difference ? Ans. '06. 

8. A man had 8 sons, whose ages differed alike ; the 
youngest was 10 years old, and the eldest 45 ; what was 
the common difference of their ^^a-^ ^^wi« "^ -^^^a^^ 
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9. A man bought 100 yards of cloth in arithmetical series, 
he gave 4 cents for the first yard, and 301 cents for the laM 
yard ; what was the average price per yard, and what wm 
the amount of the whole ^ 

Since the price of each succeeding yard increases by aeon- 
sicaU excess^ it is plain, the aoercLge price is as much less than 
the price of the last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts. + 301 cts. z= 152^ cts. =r average ^ 
price ; and the price, 152 J cts. X 100 = 15250 cts. = > Ans, 
$152*50, whole cost ,) 

Hence, when the extremes and the number of terms are givenj 
io find the sum of all the termSy — Multiply A the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series ? Ans. 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans. 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money? 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1570. 

14. What is the amount of an annual pension of $ IQO, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent, simple interest ? Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
com ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills ; liow 
many hills of com in the field ? ' Ans. 1681 hills. 
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16. If a triangular piece of land, 30 rods in length, be 20 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? ' Ans. 300. 

17. A debt is to be discharged at 11 several payments, 
111 arithmetical series, the first to be $5, and the last $75; 
what is the whole debt ? — ^ the common difference be- 
tween the several payments? 

Ans. whole debt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &;c., to 
1001? ^iw. 251001. 

Note, By the reverse of the rule under er. 5, the differ- 
ence of the extremes 1000, divided by the common difference 2, 
gives a quotient, which, increa3ed by 1, is the number of 
terms = 501. 

19. What is the sum of the arithmetical series 2, 2^, 3, 
3^, 4, 4 J, &c., to the 50th term inclusive ? Ans. 71 2 J. 

20. What is the sum of the decreasing series 30, 29 §, 29^, 
29, 28f , &c., down to ? 

Note. 30' -2- ^ + 1 = 91, number of terms. Ans. 1365, 

1. What is an arithmetical progression? 2. When is the 

series called ascending ? 3. when descending! 4. What 

are the numbers, forming the progression, called ? 5. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first term^ common difference, 
and number of terms, are given, how do you find the last 
term 7 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
10. how do you find the sum of all the terms ? 



GEOMETRICAK PROORfiSSIOlT. 

IT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a constant divisor, is 
called a Geometrical Progression. Thus, 1, 2, 4, 8, 16, &.c. 
is an increasing geometrical series, and 8^ 4^ 2^ ^>\% \>^^^ 
is a decreasing geometrical senes. 
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As in arithmetical| so also in geometrical progression, 
there are five things, any three of which being giren, the 
other ^100 may be found : — 

Ist The /irsf term. 
2d. The k»l term, 
dd. The number of terms. 
4th. The roHo. 

5th. The sum of all the terms. . 

The ratio is the multiplier or divisor^ by which the series is 
formed. 

1. A man bought a piece of silk, measuring 17 yards, and, 
by agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price ^o the last; what did the piece 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2=: 196608 cents, = $ 1966'08, Answer, 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one time less than 
the number of terms. The last term, then, is tlie sixteenth 
power of the ra/io, (2,) multiplied by the first term (3.) 

Now, to raise 2 to me 16 th power, we need not produce 
all th^ intermediate powers ; for 2* = 2 X 2 X 2 X 2 =i 16, 
is a product of which the ratio 2 is 4 times a factor; now, 
if 16 be multiplied by 16, the product, 256,»evidently con- 
tains the same factor (2) 4 times -|- ^ times, z= 8 times ; 
and 266 X 266 = 65536, a product of which the ratio (2) 
is 8 times + 8 times, = 16 times, factor ; \i is, therefore, 
the 16th power of 2, and, multiplied by 3, the first * term, 
gives 196608, the last term, as before. Hence, 

When the first term^ ratio^ and number of termSj are giveny 
to find the last term^ — 

I. Write down a few leading powers of the ratio with 
their ijidices over them. 

II. Add together the most converdent indices^ tomake an 
index less by one than the niunber of the tete sought. 

III. Multiply together the powers belongiug to those in" 
dicesy and their product, m\iL\\^p\\e^)a^ >ii^ Jxst lexm^will be 

the term sought 
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2. If the first term be 5, and the ratio 3, what is the 8th 
term ? 

Powers of the ratio, with S , ^ ot v fti ^ oia-y v k 4i^* 

their indices over them. ) ^' ,^' 2^' ^ ^^ ~ ^}^^ ^ ^ ^^* 

( term. = 10935, Answer, 

3. A man plants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint ? Ans. 2199023255'552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

21^ = 131072. Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the secoi^d, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2 -f- 6 -f- 18 -f- 64 = 80 cents. Ans. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result If all the 
terms, excepting the lasty viz. 2 -|- 6 -f- 18, be multiplied by 
the ratio, 3, the product will be the series 6 -f- 18 -f- 64 ; 
subtracting the farmer series from the kutery we have, for the 
remainder, 64 — 2, that is,- the last term^ less the first temiy 
which is evidently aus many times the first series (2 -|- 6 -|- 18) 
as is expressed by the ratioj less 1 : hence, if we dwide the 
difierence of the extremes (64 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ca> 
cepting the last^ and, adding the last term, we shall have the 
whole amount. Thus, 64 — 2 = 62, and 3 — 1 z= 2 ; then, 
62 H- 2 = 26, and 64 added, makes 80, AnsweTj as before. 

Hence, when the extremes and ratio are given^ to find the 
sum of the serieSj — ^Divide the difference of the extremes by the 
ratio J less 1, and the quotient, increased by the greater term, 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what is the whole amount of the series ? 

• _ 

131072 — 4 , 131072 = 149796, Answer. 
8 — 1 



r 
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7. Wlial is the sum of the deseendlDg series 3, 1, ^, }, 
1^, &c., extended to infinity 7 

It is evident the last term must hecome 0, or indefinitely 
near to nothing ; therefore, the extremes are 3 and 0, and 
the ratio 3. Ar^. 4^. 

8. What is the value of the infinite series 1 + i + iV + 
^, &c. ? Ans. If 

9. What is the value of the infinite series, -^ -|~ Thr + 
ttjW + TTFhnfy &c., or, .what is the same, the decimal 
^11111, &c., continually repeated? Ans, |. 

10. What is the value of the infinite series, yj^ -|~ TxrSrnr) 
&c., descending by the ratio 100, or, wrhich is the same, the 
repeating decimal '020202, &c. ? Ans. ^. 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year ; to how much did her 
portion amount? 

Here, before finding the amount of the series, we must 
find the last term^ as directed in the rule after ex. 1. 

Ans. $265«720. 

The tvoo processes of finding the last term, and the amount^ 
may, however, be conveniently reduced to one^ thus : — 

When the first tetm^ the ratio^ and the number of terms^ art 
givenjtofind the svm or amount of the series^ — Raise the ratio 
to a power whose index is equal to the number of terms j from 
which subtract 1 ; drv-ide the remainder by the ra/to, less 1, 
and the quotient,' multiplied by the first term^ will be the 
answer. 

Applying this rule to the last example, 3 ^^ = 531441, and 

531441 — 1 ^ 1 _ 265720. Ans. $ 265*720, as before. 

3 — 1 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of corn for the first year, 10 foi 
the second year, and so on, in 10 fold ratio, till tiie end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com at 50 
cents per bushel ? 

104o_i C 1,111,111,111,111,111,111,111,111, 

10—1 ^ "" I 111,111,111,111,111 kernels. 

Ans. $ 8,680,555,555,555,556.555,^?»5^^^5,55^555^656 
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13. A gentleman^ dying, left his estate to his 5 sons, to 
the youngest $ 1000, to the second $ 1500, and or<rered, 
ihi\i each son should esceed the younger by the ratio of 1| j 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1^, it may 
be reduced to an improper fraction = f , or to a decimal, 1*5. 

tizii X 1000 = $131874; or, 1-ilzii x 1000 = 
$ 13187^50, Answer. 

Compound Interest by Progression, 

IT 114. 1. What is the amount of $4, for 5 years, at 6 
per cent, compound interest ? 

We have seen, (IF 92,) that compound interest is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, pasting the inter- 
est on that amount^ and so on. The amount of $ 1 for 1 
year is $ 1'06 ; if the principal^ therefore, be multiplied by 
1'06, the product will be its amount for 1 year; this amount^ 
multiplied by 1'06, will give the amount (compoujid inter- 
est) for 2 years ; and this second amount, multiplied by 1 '06, 
will give the amount for 3 years ; and so on. Hence, 
the several amountSj arising from any sum at compound in- 
terest, form a geometrical series^ of which the principal is the 
fast term ; the amount o/ $ 1 or 1 iS ., &c., at the given rate 
per cent. J is the ratio ; the iiit^^ in years^ is 1 less than the 
number of terms ; and the la>st amowu i^ the last term. 

The last question may be resolved into iL:* : — If the first 
term be 4, the number of terms 6, and the ratio 1'06, 
what is the last term ? ' 

1*065=1*338, and 1*33&X4= $ 5*352+. Ans. $ 5*352. 

Note 1. The powers of the amounts of $ 1, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite 6 years, under 6 percent, you find 1*338, &c. 

Note 2. Tlie several processes may be conveniently exhi- 
bited by the use of letters ; thus : — 

Let p. represent the Principal. 

H the Ratio, or the amount of $ 1, &c. for 1 year* 

T the Time, in years. 

.... A the Amount. 

When two or more letters are joined loaelWtO^^ ^^w^ 

U 
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they are to be nmUipUed io§Mer, Thus PR. implies^ tha* 
the principal is to be multiplied by the rcUio. When one 
letter h placed above another ^ like the index of a power, the 
first is to be raised to apower^ whose index is denoted by the 
second. Thus R*^* impliesi that the ratio is to be nused to 
a power, whose Index shall be equal to the time^ that is, the 
number of years, 

2. What is the amount of 40 dollars for 1 years, at 5 per 
cent, compound interest ? 

By X P. = A. ; therefore, 1^05 1 » X 40 =f68<4. 

Am. $68^40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent 
compound interest ? Ana^ $ 8'784-^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5^352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1^06, and the last 

term 6*352, what is the first term ? 

This question is the reverse of the last ; therefore, 

A. ^ 6*352 . A ^A 

_=P.;or,_^g.=:4. Ans. $4. 

6. Wliat principal, at 10 per cent compound interest^ will 
amount, in 4 years, to $ 8*7846 ? Ana. $6. 

6. What is the present worth of $ 68*40, due 1 1 years 
hence, discounting at the rate of 6 per cent compound in- 
terest? Ans. $40, 

7. At what rate p<»i cent will $ 6 amount to $ 8*7846 in 
4 years ? 

If the first term be 6, the last term 8*7846, and the num- 
ber of terms 5, what is the ratio ? 

pl = RT, that is, — g — :^ 1<4641 = the 4tb power of 

the ratio ; and then, by extracting the 4th rooty we obtain 
1*10 for the ratio. Ans. 10 per cent 

8. In what time will $6 amount to $8*7846, at 10 per 

cent compound interest ? 

A, ^^ , . 8*7846 ^ , ^ 

p-- = RT., that is, - -j^ = 1*4641 = 1*10T. ; therefore, 

if we divide 1*4641 by 1*10, and then divide the quotient 

theiice arising by 1*10, aud so ou^ till we obtain a quotient 

that will not contain 1^10^i\ie ntimbeT ol ^^%^ ^\V\stfyQ& nj^^ 

be tb% mmber o/ycora* .A=«^ V-i^«*. 
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9. At 5 per cent, compound interest, in what time will 
$ 40 atikomit to $ 68^40 r 

Having found the power of the ratio 1*05, as hefore, which 

^ 18 1^71, you may look for this number in the tables under 

the given rate, 5 per cent, and against it you will find the 

number of years. Ans* 11 years. 

ip. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 5'352 ? Ans. 5 years. 



Annuities at Compound Interest. 

» 

IT 115« It may not be amiss, in this place, briefly to show 
Uie application of compound interest, in computing^^ the 
amount and present wordi of armuUies, 

An Annuity is a sum payable at regular periods^ of one 
year each, either for a certain number of yearSy or during the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un* 
paid, together with the interest on each, for the time they' 
have remained due, is called the amount. 

1. What is the amount of an annual pension of $ 100 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest ? 

The last year's pension will be $ 100, without interest 
the last but one will be the amowit of $ 100 for 1 year ; the 
last but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
^^-ill be the answer. We have then a series of amounts^ that 
is, 2l geometrical series^ (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1'06, what is the sum of all the terms ? 

Coi^suU the rule, under IT 113, ex. 11. 

1<06* 1 

— X 100 = 437'45. Ans, $ 437«45. 

'06 

Hence, to/^6n the annuity^ the time^ and rate per cent, ax^ 
pwen, toptd the amount,— RkisEi ticie toAIo V^^ ^ss^s^ossN. ^:Jv. 
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$ 1, &c. for 1 year) to a power denoted by the number of 

years ; from this power subtract 1 ; then divide the remain- 
der by the ratio, less 1, and the quotient, multiplied b) 
the annuity, will be the amount 

Note, The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the tMe, under if 91. 

2. What is the amount of an annuity of $ 60, it being in 
arrears 20 years, allowing 6 per cent, compound interest ? 

Ans. $1653*29. 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Ans. $ 69645. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 

cent, compound interest? in 10 years? in 20 

years ? in 22 years ? in 24 years ? 

Ans. to the hsty $ 25407^75. 

IT lltf . If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum whica ■ 
ought to be given for it is called the present worth. 

6. What is the present wortli of an annual pension of I 
$ 100, to continue 4 years, allowing 6 per cent* compound ■] 
interest ? * ! 

The present ^yorth is, evidently, a sum which, at 6 per 
cent, compound interest, would, in 4 years, produce an amourU 
equal to the amount of the annuity in arrears the same time. 

By the last rvle^ we find the amount = $ 437*45, and by 
Ihe directions under IT 114, ex. 4, we find the present worth 
==: $346*51. Ans. $346*51. 

Hemt^j to find the 'present worth of 'cmy annuity^ — ^First 
find its amount in arrears for the whole time ; this, amount, 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of"$ lOQ 
o continue 20 years, allowing 6 per cent. ? Ahs. $ 1246 *22i 
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The operations under this rule being somewhat tedious, 
we subjoin a 

TABLE, 

Showing the present worth of $ 1, or 1 iS . annuity, at 5 and 
6 per cent compound interest, for any number of years 
from 1 to 34. 



Yean. 


5 per cent. 


1 


0'95238 


2 


1*85941 


3 


2*72325 


4 


3'54595 


5 


4*32948 


6 


6*07569 


-7 


5'78637 


8 


6*46321 


9 


7*10782 


10 


7*72173 


11 


8*30641 


12 


8*86325 


13 


9^39357 


14 


9*89864 


15 


10*37966 


16 


10*83777 


17 


11*27407 



6 pes cent. 

0*94339 
1*83339 
2*67301 
3*4651 
4*21236 
4*91732 
5*68238 
6*20979 
6*80169 
7*36008 
7*88687 
8*38384 
8*85268 
9*29498 
9*71225 J 
10*10589 
10*47726 



Years. 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 



5 per cent. 
11*68958 
12*08532 
12*46221 
12*82115 
13*163 
13*48807 
13*79864 
14*09394 
14*37518 
14*64303 
14*89813 
15*14107 
15*37245 
15*59281 
15*80268 
16*00255 
16*1929 



6 per cent. 
10*8276 
11*15811 
11*46992 
11*76407 
12*04158 
12*30338 
12*55035 
12*78335 
L 13*00316 
13*21053 
13*40616 
13*59072 
13*76483 
13^*92908 
14*08398 
14*22917 
14*36613 



It is evident, that the present worth of $ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the presciH worth 
of any camniy^ at b or ^ per cent., — ^Find, in this table,- the 
present worth of $ 1 annuity, and multiply it by the given 
annuity^ and the product will be the present worth; 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 15*37245 X 150 z= 
$ 2305*867, Am. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest?^ 

■ ' ■ at 5 per cent. ? to continue 15 ^^'w.^^ *>S^ 

jean ? 26 years ? — «— ^4 '5^%x%'^ 
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When annuities' do not cammance till a certain penod of 
time has elapsed, or till some particular event has taken 
place, they are said to he in reversion* 

9. What is the present worth of $ 100 annuity, to he 
continued 4 years, hut not to commence till 2 years hence, 
allowing 6 per cent, compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amowd 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediaiely^ to he $ 346^51, and, 
by directians under. IT 114, ex. 4, we find the present worth 
of $ 346^51 for 2 years, to be $ 308^393. Ana. $ 30S'393 

Hence, to find the present worth of any annmty taken in 
reversioUy at compound interest j — First, find the present worth, 
to commence immediatelyj and this sum^ divided by the power 
of the ratio, denoted by the time in reversion^ will give the 
answer. 

10. What ready money will purchase the reversion of a 
lease of $ 60 per annum^ to continue 6 years, but not to com 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

295'039 
be, $-295'039, and —.jr^ir = 247<72. Ans. $ 247*72. 

1 00** 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time^ that is, 3 -f- 6 = 9 
years, and then siiPtracting from this sum the present worth 
.of the annuity, continuing for the time of ret?cmon, 3 years. 
Or, we may find the present worth of $ 1 for the tioo times 
by the tahle^ and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, = 2*67301 

Difference, = 4*12868 

60 



$247'72080 Ans. 
11. What is the present vrptVk t^^ ^\^\vs»^ tjS. %v:sQ to coa- 
tifioe 20 yearS) but not to tommeivc^ nS^: \Jsva ^\A ^1 ^^^'wv^ 
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ftUowing 6 per cent. ? -• what, if it be 6 years il rever- 
sion ? 8 years ? — 10 years ? 14 years ? 

Ans. to lastj $ 629^426. 

IT 117. 12. What is the worth of ia freehold estate, of 
which the yearly rent is $ 60, allawing to the purchaser 
6 p«r cent ? 

In this ease, the annuity continues forever, and the estate 
is evidently worth asum, of which the yearly interest is equal 
to the yearly rent of the estate. The principal tnultiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -r-'06 = 1000. 

Ans. $1000. 

Hence, to find the present worth of an mntdty, continuint, 
fnrcrer, — Divide the annuity by the rate per cent., and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
nfnple or compound interest ; for, since a yearns interest of the 
price is the annuity J the profits arising from that price can 
neither be more nor less than the profits arising from the an- 
miUy, whether they be empk)yed at simple or compound in 
lerest. 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

5 per cent. ? 8 per cent. ? 10 per cent. ? 15 

per cent. ? — — 20 per cent. ? Ans. to last, $ 500. 

14. Suppose a freehold estate of $60 per annum, to com- • 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent. ? 

• Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately. 

-^1= $1000 = the worth, if entered on immediately, 

and —^zfTg^ = $ 889'996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence immediately, the present worth 
of the annuity 60, for 2 years, the time of reversion. Thus, 
by the table, the present worth of $ 1 for 2 years k V8*^^^Q 
X 60 = 110^0034 = present ^ot^ qI 4^^ ^«^ "^ ^-'^^'^ 
and $1000— $ 110^00^4 =i ^S^^^^^^^^ A»a* 56a.\k^\5«».- 
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15. Wbat is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allo^vmg the purchaser 
5 per cent, compound interest ? what, if 8 years in re- 
version ? 10 years ? 4 years ? 15 years? 



30 years ? 



Ans. to Ictat^ $ 462^755. 



The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or annuity^ half the rcUe pet 
cenLy and twice, the tmniber ofyearSy and work as before, and 
so for any other part of a year. 

QUESTIOriS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When th^ first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term 1 
4. When the extremes and ratio are given, how do you find 
the sum o/aU the terms! 5. When the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio is afractiaii^ how 
do you proceed ? 7. What is compound interest ? 8. How 
does it appear that the amounts^ arising by compound in* 
terest, form a geometrical scries 1 9. What is the raiio^ ic 

compound interest ? — — the number of terms ? the 

first term 7 the last term 1 10. When the rate, the 

time, and the principal, are given, how do you find the 
amount ? 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity 7 15» When are annuities said to be in ar- 
rears! 16. What is the amoMw/ ? 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest.*' 

1 9. Wbat is the present worth of an annuity ? how com- 
puted at compound interest ? how found 1^ the table ^ 

20. What is understood by the term reversion 7 21. How 
do you find the present worth of an annuity, taken in rever- 
sion 7 by the table ? 22. How do you find the present 

worth of ,a freehold estate^ or a perpetual annuity 7 ^ the 

same taken in reversion 7 by the table ? 
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IT 118. Permutation is the method of finding how many 
different ways the order of any number of things may be 
varied or changed. 

1. Four gentlemen agreed ^o dine together so long as 
they could sit, every day, in a different order or position ; 
how many days did they dine together ? 

Had there been but two of them, a and 6, they coitid sit 
only in 2 times 1 (1 X 2=2) different positions, thus^ 
a 5, and b a. Had there been three^ a, 6, and c, they couM 
sit in 1, X 2 X 3 = 6 different positions ; for, beginning the 
order with a, there will be 2 positions, yiz. a b Cy and acb ; 
next, beginning with 6, there will be 2 positions, b a Cy and 
b c a; lastly, beginning witli e, we have c a 6, and c b a^ 
that is, in all, 1 X 2 X 3 == 6 different positions. In the 
same manner, if there be /our^ the different positions will 
be 1 X 2 X 3 X 4 = 24. Ans, 24 days. 

Hence, to find the number of different changes or permu" 
nations J of which any number of different things are capable^ — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. ^ 

2. How many variations may there be in the position of 
the nine digits ? Ans. 3^2880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Am. $155112100433309859840000 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Ans. 40320. 



»KiscfiK£A9nioirs ezaukfkes. 



IT lid. 1. 4 + 6 X 7 — 1 =60. 

A line, or mnculmn^ drawn over several numbers^ si^wlfift^^ 
that the numbers under it ore lo )a^ Xaksiv yAsJ^^ ^ ^x '*& ^-^^ 



whole number. 
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2. 9 — 8 + 4X8 + 4 — ^/6 z= how many ? - Anz. 30. 



3. 7 + 4 — 2 + 3 + 40 X 5 = how many? Aa$: 230. 



4. 



i±i=li>L±i:l= how many? 
2X2 



Am. 3f 



6. There are two numhers; the greater is 25 times 78, 
and their difference is 9 times \5\ their sum and product 
are required. 

Asa, 3765 is their sum; 3539250 their product 

6. What is the difference betwee n thrice five and thirty, 
and thrice tiiirty-five ? 35 X 3 — 5 X 3 + 30 = 60, ilw. 

7. What is the difference between six dozen dozen, and 
bair a dozen dozen ? ^ Am. 792. 

8. What number divided by 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058 ? 

10.' A gentleman went to sea at 17 years of age ; 8 years 
after he had a son bom, who died at the age of 35 ; after 
whom the father lived twice 20 years ; how old was the 
father at his death ? Ans, 100 years. 

11. What number is that, which being ;nultiplied by 15 
the product will be f ? j -f. 16 z= ^^ An% 

12. What decimal is that, which being multiplied by IS^ 
the product will be '75 ? '76 -h 15 = *05, Am 

13. What is the decimal equivalent to ^ ? 

Ans. *0285714 

14. What fraction is that, to which if you add f, the sum 
will be f ? Afis. |§- 

15. What number is that, from which if you take f, tiie 
remainder will be ^ ? Ans. JJ. 

16. What number is that, which being divided by J, the 
quotient will be 21 ? Ans. 15J. 

17. What number is that, which multiplied by § pro- 
duces i? Ans. |. 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add f of | of 
itself, the whole will be 20 ? Ans. 12, 

20. What number is that, of which 9 is the f part ? 

Ans. 13 J 

21. A farmer carried a load of produce to market: he 
sold ^80 lbs. of pork, at 6 cents ^w\fe.% 'i?jXi>^^. ^lOafc^s^^ 
It 8 cents per lb. ; 154 lbs. o£ \>\i\Xftx, «^ ^^ ^«b5» ^ts^\c^.\ 
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in pay lie received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3^75 ] 4 bushels of salt, at $ 1^25 per bushel ; and 
the balance in money : how much money did he receive ? 

Ans. $68*85. 

22. A farmer carried his grain to market, and sold 

75 bushels of wheat, at $ 1*45 per bushel. 

64 rye, ... $ *95 

142 com, ... $ *50 

In exchange he received sundry articles t — 

3 pieces of cloth, each 

containing 31 yds., at $ 1*75 per yd. 

2 quintals of fish, .... $ 2*30 per quin. 

Shhds. of salt, «.. $4*30 per hhd. 

and the balance in money. 

How nhich money did he receive ? Ans, $ 38*80. 

23. A msm exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66 j- cwt. of cheese, at $ 4 per cwt. ; 
liow much will be the balance in his favour ? Ans. $ 19. 

24. Bought 84 yards of cloth, at $1*25 per yard; how 
much did it come to? How many bushels of wheat, at 
$ 1*50 per bushel, will it take to pay for it? 

Ans, to the lastj' 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37j- cents per gallon ; 
how many gallons did he receive ? Ans, 54*72 gallons. 

26. A man exchanged 70 bushels of rye, at $ *92 per 
bushel, for 40 bushels of wheat, at $ 1*37^ per bushel, and 
received the balance in oats, at $ *40 per bushel ; how 
many bushels of oats did he receive ? Ans, 23^. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? * Ans, 53^ bushels. 

28. How much salt, at $ 1*50 per bushel, must be given 
m exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Nate. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. ^?is.3f bushels. 

29. How much wine, at $2*75 per ^«llo\\^ta»sX.\i't^'e2^ 
in exchange for 40 yards of c\oih« «X T %* ^ ^. w^ ^«x^\ 
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30. A had 41 cwt. of hops, at 30 s. per cwt., for which 
B gave him 20 £ . in money, and the rest in prunes, at 5 d. 
per lb. ; how many prunes did A receive ? 

Am, 17 cwt. 3 qrs. 4 lbs. 

31. A has linen cloth worth $ '30 per yard ; but, iu bar- 
tering, he will have $ '35 per yard ; B has broadcloth WfMh 
$ 3'75 ready moAey ; at what price ought the bruadcloth 
to be rated in bartering with A ? 

'30 : '35 : : 3'76 : $ 4'376, Ans. Or, 1^ of 3'75 = 

$ 4'37j^, Am. The two operations will be seen to Oe ex- 
actly alike. 

32. If cloth, worth 2 s.^per yard, cash, be rated in barter 
af2 8. 6 d.,. how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Am, 10 s., or $ 1'666|. 

33. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $ '50. 

34. If 9 bushels of wheat cost $ 13'50, what is that per 
Dushel ? Ans, $ 1'50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Am, $2' 50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are tliey 
uer bushel ? Am. 2 s. 6 d., = $ <41f . 

37. If 22 yards of broadcloth cost 21 iS . 9 s., what is the 
price per yard ? Am, 19 s. 6 d., = $ 3'25. 

38. At $ '50 per bushel, how much com can be bought 
i^ $ 2'00 ? Am, 4 bushels. 

39. A man, having $100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow > 
— : — of 2 cows ? of 5 cows ? pf 15 cows ? 

Am. to the lasty $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 
much would 1 man consume in the same time ? — : — 2 men ? 
5 men ? 10 men ? ^h '^ ^^^ ^^*^ ^^f ^^®" 

Note. Let the pupil also perform these questions by the 
rule of proportion. ^ - 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Am. $ 4'50. 

43. What premium must I pay*for tlie insurance of my 
house against loss by fire, at the rate of ^ per cent., that is, 

/ doUar on a huudxed doWai^ \i isv^ \io\x%^ >a^ N^xMtSs. vx 
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44. Wbat will be the insurance, per annum, of a store and 
contents, valtied at $9876*40, at 1^ per centum? 

45. What eommis^on must I receive for selling $v478 
worth of books, at 8 per cent. ? Ans, $ 38'24. 

46. A merchant bought a quantity of goods for $734, 
and sold them so as to gain 21 per cent ; how much did he 
gain f and for how much did he sell his goods ? 

Ans. to tJie last^ $888<14. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their truisportation ; he sold them 
so as to gain 24 pei cent on the whole cost ; for how much 
did he sell them ? Ana. $673<32. 

48. Bought a quantity of books for $64, but for cash a 
discount of 12 per cent was made ; what did the books 
cost? Am. $56*32. 

49. Bought a book, die price of which was marked 
$ 4'50, but for cash the booksellq^ will sell it at 33^ per 
cent discount ; what is the cash price ? Ana. $ 3^00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Ans. to lastj $ *40^. 

51. A merchsut bought a cask of sugar, containing 740 
pounds, for $ 59^20 ; how must he sell it per pound, to gain 
25 per cent ? Ans. $^'10. 

52. What is the interest, at 6 per cent., of $ 71*02 for 17 
months 12 days ? Ans. $ 6*178 -j-. 

53. What is the interest of $ 487*003 for 18 mouths ? 

Ans. $43*83+. 
64. What is the interest of $ 8*50 for 7 months ? 

Ans. $*297i. 

55. What is the interest of $ 1000 for 5 days ? 

Ans. $*833i. 

56. What is the interest of $ *50 for 10 years ? 

Ans. $*30. 

57. What is the interest of $84^5 for J 5 months and 7 
days, at 7 per cent. ? Ans. $ 7*486 +. 

58. What is the interest of $ 154*01 for 2 years, 4 months 
and 3 days, at 5 per cent ? Ans. $ 18*032. 

59. What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150 ? 

Note. See ^85. Ans, %V^^''^a^^^■V 

60. I owe 8 man $ 475*50, to \>e ^^^ m\% \sxwi2^^"^s^>^^^ 
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put interest; yrlMm tjhe pjrefent WQ/t(k «f (b«t 4eibt,- tb« use 
of the money i«iAg worth 6 per ceoi. ? 4nf • ft 440^77 ff>. 

61. What 19 the present worth of $1000 payable in 4 
yeaiB Mud 2 mtomik^ ii^otinliQK •t the Vf^Qi # per cent? 

62. j^ iiie]:diiant)>oi|ght articles to tbe iiinoiint of $500, 
9nd sol4 tb?n» jfor $^75 ; how 9uich iid he giiia ? 

What per eeuU W9# bis g^ ? that i^, How «ifmy dollan 
did he ^n ^ ^cb $ 100 which he laid out ? If $ 500 
gain $ 7fi, whf^ does $ 100 gaip ? 4tis^ 1^ percent 

63. A merchant bpudbt elolh at $ 3^50 per yard, and sold 
it at $4^25 per yard ; ^ajnr jpiu^ did be gain per ceptum ? 

Ajfs. 31^ per cent 

64. A manboqgbt a cas)cof w&ne,cointainii\g 126 gallons 
for $ 28a'50, sk^d sold it 4^t ^t the rate of $ 2^75 per gal- 
lon ; Ixpw nkuch was his whole gain ? how much per gal- 
lon ? how much per eent ? 

Ans. HU whole g^in^ $ 63^00 ; per gallon, $^^; whiidi 
is 22f per centum. 

6$. If $ 100 gain $6 in 12 months, in what iUn^e wiil it 
gain $4? -— — $1Q? -— $14? 

An9> tp ike h$ij 28 months. 

66. In wb94 time wiU $$4^^Q, at 6 per cent., gain $ 248? 

4a9* 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried ^\ray in a freshet, it is required how jpao^y men can 
rebuUd it in 50 days. 

» d9ij9, dfiys. men. 

60 : 60 : : 20 : 24 men, Ans. 

68. If a field will fe^ 7 horses 8 we^ks, how long will it 
feed 28 horses ? Arts, 2 weeks. 

69. If a field, 20 rods in length, must be 8 rod;s in width 
to contain ai) acre, how much in width must be a field, 16 
rods in length, to contain the same ? Ans, 10 rods. 

70. If I purchase for a cloak 12 yards of plaid |- of a yard 
wide, how much hocking l^ yards wide must I have to line it? 

Ahs, 5 yards* 

71. If a man ei^m $ 75 in 5 months, how long must he 
\vork to earn $ 460 ? Ans. 30f months. 

72. A owes B $ 540, but, A not being worth so much 
inoney, JB agrees to take $ '75 on a dollar ; what sum must 
JB receive for the debt^ Ans. $ 405, 

73. A wtern, w\xob^ copwaX^ \& Aft^ %i^w»^N& ^ij.^^^^ 
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iff a pTpe Whkk lets in 7 gaHoflj ifl & mintite.^ ; btit there is 
a leak in tbe bottom of the cistern tvhrch lets out 2 gattons 
in 6 minutes ; Supposing the cistern empty, in what time 
would it Ire filled ? 

^ In 1 minute 1 of a gallion h admitted', but iti the same time 
} of a gatfon ledks out. Ans* Ct hours, 15 minutes. 

Tf-i. A ship has a leak which trill fill- it so as to make it 
sink in 10 hours ; it has also a pump which will clear it iii 
15 hours: now, if tjiey begin to pump 'when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be -^ filled by tKre leak, but in 
Ac same time it would be -^ emptied by the pump. 

Ams. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
In 5 minutes ? Ans. 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour; some time afterward', f 
ntave need of $ 300 ; how long may I keep it to balance the 
former favour ? Arts* 6 J months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufiicient for 2 months ; how nwiny soldiers must de- 
(>art, that the provisions may serve tliem 5 months ? 

Am 480, 

78. If my horse and saddle are worth $84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
Value of my horse ? A718. $ 72. 

79. Bought 45 barrels of beef, at $ 3'60 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay ? Arts, $ 143*50. 

80. Bought 126 gallons of rum for $110; how much 
water must be added to reduce the first cost to $ '75 per 
gallon ? 

Note. If $ *75 buy 1 gallon^, how many gallons xviM $ 110 
buy ? Ans. 20§ gallons. 

81. A thief, having 24 jniles stall; of the officer, holds his 
way at the rate of 6 miles an ho^r ; tJie officer pressing on 
after him at the rate^of 8 miles an hour, how much does he 
gain in 1 hour? ho^v long before he tvift overtake the thief? 

Ans, 12 hours. 

82. A hare starts 12 rods b^foxt ^V«o\3?oA^\sv\V\^ ^v^^ v^^" 
ceired by him till sTie lias bee\^ m^ \:^m\wv\\^^N ^^^ ^vvx>.^ 
Away at the rate of 36 rods a mitJiXiXe, i^a^ ^^ ^^^^ "^^ ^"^^^ ^ 
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makes after, at the rate of 40 rods a minute ; how long wiU 
the coorse hold ? and what distance will the dog run ? 

Aru. 14|- minutes, and he will run 570 rods. 

83. The hour and minute hands of a watch are exactly 
together at 12 o^clock ; when are they next together ? 

In 1 hour the minute hand passes over 12 spaces, and the 
hour hand over 1 space ; that is, the minute hand gains upon 
the hour hand 1 1 spaces in 1 hour ; and it must gain 12 
spaces to coincide with it. Atis. 1 h. 5 m. 27^ s. 

84. There is an island 20 miles in* circumference, and 
three men start together to travel the same way about it ; A 
goes 2 miles per hoar, B 4 miles, per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Ans. 10 hoars. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it ; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
again come together ? 

B gains 4 miles per hour, and must gain 20 miles to ove^ 
take A ; A and B will therefore be together once in every 
5 hours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place will 
the boats meet ? 

Arts. 112^ miles from the lower place, and 187^ miles 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine for 
^ 275 ; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent on the first cost; at what rate 
per gallon must he sell it ? Ans, $ 2'93l> -f** 

88. Thomas sold 150 pine apples at $ '33^ apiece, and 
received as much money as Harfy received for a certaia 
number of watermelons at $ '25 apiece ; how much money 
did each receive, and how many melons had Harry ? 

Ans, $ 50, and 200 melons. 

89. The third part of an army was killed^ the fourth part 
token prisoners, and 1000 £Le^ \\\ovj mvsi^ ^'Kt^\\i^^^Erx% ^r^s^^^X 

This and the eVg\iteeii lo\\ovi\ti% cjafe^Ni^x^^ «xfe >«.xm^^ 
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wrought by a rule called Poinikmi but tliey are more easily 
solved on general priincip!es« Thus, J -f-"i = A ^^ ^^® 
arrry ; therefore, 1000 is ^ of the whole number of men ; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Am. 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
sweredj that he had them in 6 fields ; iii the first were ^ of his 
fiock, in the second ^, in the third {>, in the fourth i^, and 
in the fifth 450 ; how many had he ? Ans, 1200. 

91. There is a pole, f of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. -j^. 

92. If a pole be ^ in the m\f d', f in the water, and 6 feel 
out of the water, what is the length of the pole ? Ans. 90 feet. 

93v-Tfae amount of a certain school is as follows: -^ of 
the pupils study grammar, f geography,^ ari&metic, ^ 
learn to write, and 9 learn to read : what is the number of 
each? 

Ans. 5 in grammar, dG in geography, 24 in arithmetic ; 
12 learn to write, and 9 learn to I'ead* 

94. A man, driving his geese to market, was met by 
another, who said, " Good morrow, sir, with your hundred 
geese ;" says he, ^* I have not a hundred; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2j> geese more, I should have a hundred :" how 
many had he ? 

100 — 2 J- is what part of his present number ? 

Ans. He had 65 geese. 

95. In an orchard of fruit trees, ^ of them bear apples, 
I pears, ^ plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain ? Ans. 1200. 

96. In a certain village, ^ of the houses are painted white, 
4 r^^j i yellow, 3 are painted green, and 7 are unpainted ; 
how many houses in the village ? Ans. 120. 

97. Se^en eighths of a certain number exceed four fiftbs of 
the same number by 6 ; required the number. 

i — t =1 ^ ; consequently, 6 is ^ of the required num- 
ber. Ans. 80. 

98. What number is that, to which If ■{• of itself be added, 
the sum will be 30 ? Ans. 25. 

99. What number is that, to which if its \ ^ssA. \\)ft. ^^AS^s^-^ 4 
the sum will be 84 ? _j 

84 = 1+ ^+ i=i times tlie ieiCVVX\t«i^Ti>KBia«* ^^* ^^ 
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100. What number is that, which, being increased by f and 
I of itself, and by 22 more, will be made three times as 
much ? 

The number, b^ing taken 1, f, and f times, will make 2^ 
times, and 22 is evidently what that wants of 3 tiines« 

An9* 30. 

101. What number is that, which being increased by f^ j 
and ^ of itself, the sum will be 234f ? ^. Ans. 90. 

102. A, B, and 0, talking of their ages, B said his age 
was once and a half the age of A, and C said his age waa 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Ans. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, ^^ If I had as many more as I now have, j- as many, 
^ as many, j- and ^ as many, I should then have 435 ;" what 
was the number of his pupils ? Ans, 120. 

104. A and B commenced trade with equal sums ol 
money ; A gained a sum equal to ^ of liis stock, and B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? 

By the condition of the question, one half of -f, that is, | 
of the. stock, is equal to {^ of the stock, less $200 ; conse- 
quently, $ 200 is f of the stock. Am. $ 500. 

105. A man was hired 50 days on these conditions,: — that, 
for every day he worked, he should receive $ '76, and, for 
every day he was idle, he should forfeit $ '26 ; at the ex- 
piration of the time, he received $ 27'50 j how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 60 = $ 37'50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -(- $ '25 
;= j5 1 ; consequently he was idle 10 days. 

Am. He wrought 40, and was idle 1 days. 

106. A and B have the same income; A savea ^ of his; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $40 in debt; what is their income, 
and what does each spend per annum ? 

Ans, Their income, $200 per annum; A spends $175, 
and B $ 205 per annum. 

107. A man, lying at l\\e poVuV oi A^^^^V^X. \.^ \\\& three 
9ona his property, to A i wMiWii^ ^^Q> ^si^ V ^^^ "^^^ 
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tbe rest,, which was $ 10 less than the share of A ; what 
was each ohe's share ? Ans, $ 80, $ 50 and $ 70. 

108. There is a fish, whose head is 4 feet lOng ; his tal. 
is as long as his head and j- the length of his hody, and hit 
body is as long as his head and tail ; what is' the length of 
the fish ? " _ 

The pupil will perceive, that the length of the body is ^ 
the length of the fish. Ans, 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 -days; In what time would both, 
working together; perform it ? Ans. 1^ days. 

110. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Ans. 3^ days 

111. A and B can do a piece of work in 5days ; A can do 
t in 7 days ; in how many days can B do it ? Ans. 17^ days. 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such • 
proportion, that th.e share of each, being put to interest\t 6 
per cent., should amount to the same sum when they should 
arrive at the age of 21 ; what did eadh receive ? 

'- Ans. The elder, $546453-f-; the younger, $453*846+. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
oeing allowed at 6 per cent. ? Ans. $ 336. 

1 14. If 3 dozen pair of gloves be equal in value o 40 
yards of calico, and 100 yards of calico to three pie< es of 
satinet of 30 yards each, and the satinet be worth 50 
cents per yard, how many pair of gloves can be bought for 
$ 4 ? Ans. 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $ 3 more than A, and C$4 more than 
B ; how much must each man have ? 

Ans. A $ 30, B $ 33, and C $ 37. 

116. A man has pint bottles, and half pint bottles; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? how much to fill 6 of each 

sort ? 

117. A man would diavr o^ ^^ \giS\a\jk& ^^ ^\ftR.\^^x 
pint and 2 pint bottles, ot ewiK wi ^-^^^ \sjaxsisi«^v ^«^ 
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many bottles will it take^ of each kind^ to contain the 30 
gallons? .^fib. 80 of eaclL 

118. A n&erchant has" eanisters, some holding 5 pounds, 
some 7 pounds, and some 12 pounds; how many, of each 
an equal number, can be filkd out of 12 cwt. 3^' qrs. 12 lbs. 
of tea? An9>, 60« 

119. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made from 15 oz. 6 pwts. of silver? AfUf 24 of eacli. 

120. Let 60 cents be divided sonong three boys, in such 
a manner that, as often as the fit^ has 3 cenfs^ the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Ans* 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 a., and to every man 16 d. ; the number of 
boys, women, and men, wasi the same ; I demand the number 
of each. Ans. 20. 

152. A gentleman had 7 iB. 17 s. 6 d. to pay among his 
labourers; to every boy he gave 6 d., to every woman 8'd., 
and to every man 16 d. ; and there were for every boy tliree 
women, and for every woman two men ; I demand the num- 
ber of each. Ans. 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxeo 
for $82^50; he gave for^ the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow^ 
how much did he give for each ? 

Ans. For the sheep $ 2*50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A owned ^, and B ^f 
the farm was sold for $ 1764; what was each one's sharf 
of the money ? Ans. A's $ 504, and B's $ 1260 

125. Four men traded together on a capital of $3000, of 
which A put in ^, B i^, C ^, and D -j^ ; at the end of 3 years 
they had gained $2864; what was each on^'s share of the 
gain? ( A^s $1182. 

"l ) B's $ 591. 

^"*- } C's $ 394. 

( D's $ 197. 

126. Three merchants aeeoTK^«!i\sA ", k <ux\s\shed ^ of 
the enrital, B f ^ and C tbft te&V, >2ki«^ %««^ ^\^t3K:i \ -^v^ 
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pari of the capital did C furnish, and what is each one'i 
share of the gain ? 

Ans^ C fumtshed ^ of the capital ; and A's share of the 
gam was $500, B's $468'75, and C's $2S1'25. 

127. A, B, and C, traded in company ; A put in $ 500, B 
$ 350, and C 120 yards of cloth ; they gained $ 332'dO, of 
which C's share was $ 120 ; what was the value of C's 
cloth per yard, and what was A and B's shares of the 
gain ? 

Note, C's gain, being $ 120, is f?f f J = -^ of the whole 
gain : hencef^xhe gain of A and' B is readily found ; ulso the 
price at which C's cloth was valued per yard. 

^ C's cloth, per yard^ $4. 
Ans, < A's share of the gain, $ 12^. 
(B's do. $87*50. 

128. Three gardeners. A, B, and C, having bought a 
piece of ground.^ find the profits of it amount to 120iS. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid 5i) ., B paid 7£.. 
and as often as B paid 4iS., C paid 6iS. I demand hov/ 
much each man ihust have per annum of the gain. 

Note. By the question, so often as A paid 5^ ., C paid f of 
7£. Am. A 26iS. 13 s. 4 d., B 37JB. 6 s. 8 d., C 56£. 

129. A gentleman divided his fortune among his sons, 
giving A 9i^. as often as B 5jS., and C 3jS. as often ins B 
1f£.; C's dividend was 1537fiS.; to what did the whole 
estate amount? Am. 11583iS. 8 s. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Ans. A tV a'^^l B t3^; A's money $22*60, B's $31*50. 

131. A and B trade in company for one year only; on 
the first o( Janu^r}', A put in $ 1200, but B could not 
put any money into the stock until the first of April ; wiiat 
did he then put in, to have an equal share with A at the end 
of the year? Am. $1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay |, B ^, C i, 
and D j^; what did each pay in this proportion ? 

Am. A 13 s. 4 d., B 10 a., G ^ s, ^ <i.^ 'wsnA.^:^ "S^ '^^ 

133. Inhere are 3 horses, \>eVo\iw\ii^ Vo *i \skfcw.^ ^xsv^^^^^ns^ 
dnw a ioad of plaster from BoaXou \ft V^\\A&^^ ^^^ ^^iSi-'^' 
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A Hud B^8 hones together aore suj^posed? !• do f of tke 
work, A and C's ^j B and C's H ; they are Ihi be paU 
proportionalir r w^nt^ li etflh one^ share of tifre money ? 

4A'j*n*30 (=JJ.) 

^ C's *_9^ (=2: ft.) 

134. A person, vfher was possessed of f of % vessel, bM 
I of his share for 375 iS. ; what was the vessel worth ? 

Ans. ySM£. 

135. A gay fetlow soott got fke bettisr ef "f^ of his foiv 
tune ] he then gave 1500 IB . for a comitfissioA, and faig prolkr^ 
sion continued till he bad btit 450^. left, which he found to 
be just f of his money, aftfer he had purchased his commis- 
sion ; what was his fortune art first? Ans. 3780 iS. 

1 3^. A younger brother received 1560 iS . , whveii was jtist ^ 
of his elder brotherly fortime, and 6f tkne^the el<d«F brother's 
fortune was f as much again as Hie father was worth , pray, 
what was the value of Im es^te ? Ami 19l6&iS . 14 ». 3f d. 

137. A gentleman left his son a fortune^ ^ of whieh he 
spent in tihree mouths; f of f of the remainder lasted him 
nine months longer, when he bad only 5Z7£ . l«ft ; what 
was the sum bequeathed bim by his fiither ? 

Am. 20e2iB. 18 s. 2^ d. 

138. A cannon ball, at the first discharge^ flies about a 
tile in eight seconds ; at this rate, how )ong wocild a ball 

be in passing from the earth to the sun, it being 95173000 
miles distant ? 
Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion-, . 
found he had 231 over and above, but, i&creasitig each side 
with one soldier, he wanted 44 to fiU up &e square ; of how 
many men did his army con»st? Ans. 19000. 

1^0. A and B cleared, by an ad^^enture at sea, 45 guiitea.<«, 
which was 35 iS. per cent: upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured^ which was found* to be 11 to A, as 
often as 8 to B; what money did each adV^enture ? 

Ans. A 104iS. 4 s. 2^ d., B: 75 iS . 15 s; g^ d- 
141, Tiibes may be madft ot ^'c^i'^ vf^v^T^^ won. \£v^^. 
than at the rate of r^^r ^^ «^ gt^iTi^et ^oqV^. nnV^x^^a^^^^ 
the freight of socli a txAc, ^\ac\ii^ov^^ «x«wi %»ixo^%^^ 
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Atlantic from Boston to London, estimating tbe distance at 
3000 miles ? Ans. I lb. 8 oz. 6 pwts. 3-^ grs. 

142. A military officer drew up his soldiers in rank and 
file, Jiaving the number In rank and file equal; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was iust double what it was at first ; he was 
^gain reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at first ? . Ams. 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in length ; the top of ike spire is 3 times as high above 
the ground as &e steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of the 
9pire to the man ? See IT 109« 

Ans, to last J 197 feet, nearly. 

144. Two ships sail from the same port; one sails direct- 
ly east, at the rate of 10 miles an honr^ and the other direct- 
ly south, at the rate of 7^ miles an hour ; how many miles 

apart will they be at the end of 1 hour ? 2 hours } 

24 hours ? 3 days ? Ans, to lusty 900 miles. 

145. There is a square field, each side of which is 50 
rods ; what is the distance between opposite corners ? 

Ans. 70'71 -f- rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70*71 rods apart? and what is the length 
of each side ? Ana. to last^ 50 rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite comers is 33^ rods ; what is the length 
of the field ? its area ? 

Ans. Length, 26§ rods; area, 3 acres, 1 rood, 13^ rods. 

148. There is a room 18 feet square ; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 183 = 324 ft. = 36 yards, Ans. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 feet. 

When one side of a square is given, how do you find ita 
area, or superficial contents ? 

When the arec^ or auper&ciiV e^mVj&\L\&^ ^\ ^ vj^cissfc'S^^^s''^ 
now do yon find one sidcl 
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150. If an oblong piece of ground be 80 rods long and 
20 rods wide, what is its area ? 

NolB, A PoToUdogfttm^ or Oblong^ 
> ^ has its opposite sides equal and j)ar- 



/ / j allele but the adjacent sides unequal. 

/_l /J Thus A B G I) is a parallelogram, 



£ A F B and also £ F C D, and it is easy 

to see, that the eoiitetUs of both are 
equal. Am, 1600 rods, = 10 acres. 

151. What is the length of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Ans, 80 rods. 

152. If the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the kngth and hreadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and (me side are given, how do you find 
the other »de } 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the otiier, what is the mean or average width 
of the board? . Ans. 14 incbes. 

When the greatest and leaM width are given, how do you 
find the mean width ? 

154. How many square feet in a*board 16 feet lon^, 1^8 
feet wide at one end, and 1^ at the other ? 

Mean width, ^!LiJli = 1^55; and 1*55 X 16 = 24^8 
feet, Ans. ^ 

155. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Ans, 20 feet. 

How do you find the contents Qf a straight edged board, 
when one end is wider than the other ? 

If the length be in feet^ and the breadth in feet, in what 
denomination will the product be ? 

If the length be Jeet^ and the breadth inches^ what parts of 
afoot will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one comer to the op- 
posite comer, it will h^ divided into two equal right-angled 
triangles : r;hat is the a'-ea of each ? 
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157. What is the area of a triasgle, of which the b€L9e it 
30 rods, and the perpendicular 10 rods? ' Am. 150 rods. 

158. If the area be 150 rods, and the base 30 rods, what 
IS the perpendicular? Am. 10 rods, 

159. If the perpendicular be 10 rods, and the area 150 
rods, what is the base ? Am. 30 rods. 

When the legs (the base and perpendicular) of a right- 
angled triangle are given, how do you find its ureal 

Wlieu the area and one of the legs are given, how Jo you 
find the other leg ? 

Note. Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one corner to the 
opposite 8ide,^as may be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, A </ C, SKRd rf B C; there- 
fore the whole 6a«c, A B, multi- 
plied by one half the perpendicular 
d C, will give the area of the 
whole. If A B = 60 feet, and 
C = 16 feet, what is the area ? Am. 480 feet 

160. There is a triangle, each side of which is 10 feet 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide the oppo- 
site side into two equal parts. See IT 109. 

Am. Perpendicular, 8*66 -f- feet ; area, 43*3 -f- feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. 216 feet 

When orie side of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 

long, 4 inches wide, and 2 inches thick? in 2 bricks? 

in 10 bricks ? Am. to last^ 640 cubic inches. 

163. How many bricks in a cubic foot ? '- in 40 cubic 

.feet ? in 1000 cubic feet ? Am. to lasty 27000. 

164. How many bricks will it take to build a wall 40 feet 
in length, 12 feet high, and 2 feet thick ? Am. 25920. 

165. If a wall be 150 bricks, = 100 feet, in length., and 
4 brick£^ = 16 inches, in thicVn^^^^XiQ^ \a»s>L^ \)kix^^^^< 
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wall be 48 courses, = 8 f^t, high, how many bricks will 
build it? 160 X 4 = 600, and 600 X 48 =1 2S800, Ans, 

166. The river Po is 1000 feet broad, and 10 feet deep, 
and it nins at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile pf water (reckon iug 5000 
feet to the mile) into the sea? Am, 26 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the riv^ere 
into the sea be every where proportional to the extent of 
laud by which the rivers are supplied ; how many times 
greater than the Po will Ae whole amount of the rivers be? 

Ans. 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year or 365 days ? Atis, 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as lOj^ to 5, and the mean depth of 
the sea be a quarter of a mile ; how many years %vould it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans. 1708 years, 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than oi. 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square foot ? a square mile ? and what will be the 

whole weight of the atmosphere, supposing the size of the 

'earth as in questions 166 and 168? 

Ans. 2109*375 lbs. weight on a square foot. 

62734375000 mile. 

10249980468750000000 of the whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circum- 
ference ? 

Note. It is found by calculation, that the circumference of a 
circle measures about 3f times as much as its diameter^ or, 
more accurately, in decimals, 3'14159 times. Ans. 44 feet. 

172. If a wheel measure 4 feet across from side to side, 
how many feet around it ^ Aiva. vi\ feet 

173. If the diameter of a wcmW ^^tA\i^ \^ Sfe^v^-«\«i^ 
MM ita circumference i . A««. ^sa s.^^ 
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174. What is the diameter of a circle, whose circumfe- 
rence is 462 feet ? Am. 147 feet 

175. If the distance through the centre of the earth, from 
side to side, be 7911 miles, how many miles around it? 

7911 X 3*14159 = 24853 square miles, nearly, Ans. 

176. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note, The area of a circle may be found by multiplying 
J the diameter into ^ the circumference, Ans, 38^ square feet. 

177. What is the area of a circle, whose circumference is 
176 rods ? Ans. 2464 rods. 

178. If ia circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note, The diameter of the circle being 1 rod, the circum- 
ference will be 34415.9. Ans. '7854 of a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by '7854, the product will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods ? 10* X '7854 = 73'54. Ans. 78'54 rods. 

180. How many square inches of leather will cover a 
ball 3J^ inches in diameter ? - 

Note. The area of a globe or ball is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the whole circtmiference into the 
whole diameter. Ans. 38^ square inches. .. . 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Ans. 

182. How many solid inches in a ball 7 inches in diame- 
ter? 

Note. The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

Ans. 179} solid inches. 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Ans. 259,233,031,435 miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine will it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 4188*8 -f- cubic inches, and 18'13 -{- gallons. 
''■ 185. There is a round log, «\\ V\v^ -w^-^ qI 'a.\Jv^^'s&\ '^^ 
ureas of the circular ends ot il w^ ^'w^ '^ i6o^«xfc Vtfc^-\ 
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— — 3 feetf • 10 feet } A aolid or UiM form b caDed A Cylinder. 

How cto you fhiJ the eolid content of a cylinder, when the arti^ a^f a»e atd^ and 
the length are given f 

186. What b tlie eolid content of a roand nOekf 20 feet long and 7 incKe* dirongli 
that ie. the ende being 7 inchce in diamaier 7 

Fma the area of one end, aa before taught, and midliply it hj the iength. 

Ana. 6'347-^ cubic feet 
If rott multiply amuart iuekea by ^n^Aee in lengthy what parts of a J0ot wffl thi 
product be ? —-'- If square inchia hy/eet in length, what part ' 

187. A. bushel niea»ure is ld'6 inches in (fiametsi^ and 8 inchas deep; how many 
cubic indies does it contain I Ana. 2150'4+' 

k b plain, from the above, that the soHd content of a!l bodies, which are of aniform 
bisness throughout, whatever may be the form of the ends, b found by muiiiplj^ng 
the area.of one end into ita height or length. 

8oiids wliich decrease gradually from tlw base till they oome to a point, are gene* 
rally called Pyramida. If the base be a square, it b cailetl a aquare pyrainid ; if a 
triangle, a trtangular pyrtunid; if a circle, a eireular pyrmnid, or a eo7te. Ths 
poml at tlie top of a pyramid b called the vertex^ and a line, drawn froni the xerles 
perpendiculv' to the frase, is ca'leit the perpemlicular height of the py rami<l. 

The soiid content of any pyramid may be found by mnttlplying the area o( tin 
baae by k of the perpend iculdr height, 

188. What is the sohd content of a pyramid whose base b 4 feet square, and tiie 

perpendicular height 9feet? 4'xf=s48. Ana. 4S ka. 

1^. Thora b a eons, whose height bS7 foet, and whose 6csc b 7 foet in diameter; 

what b ita content f . Ana. 346| feet 

190. There is a cask, whQse.head diameter is 25 inches, bung diameter 31 Inches, 

and whme length is 96 inches ; how mauy wine gallons does it contain ? ' how 

many beer gallons 7 

Note. The mean diamoter of the cask may be found by addhig 2 thh-ds, or, if tin 
, staves be but Utile curving, 6 tentlis, of the dtflerence between the head and buag 
diameters, to the head diameter. Tlie cask will then be reduced to a cylinder. 

Now. if ttie square of the mean dbmeter be multiplied by '7854, (ex. 177,) the pro 
duct will be the area of one end, and that, multiplied by the length, in inches, will 
give tlie solid content, in cubic inches, (ex. 133,) which, divided hy 231, (note to 
table, wine meas.) will give the content in wine gallons, and, divided by 2.32, (note Ui 
table, beer meas.) will give the content In ale or beer gallons. 

In thb procrss we see, thai the square of the mean diameter will be multiplied Ity 
*78i>4, and divided, for wine gallons, hy 231. Hence we may contract the operaiion 

by only multiplying their quotient {"^-^fff = '0034;) tliat b, by '0031, Cor by 34, 

pointing ofr4 figures from the pro<iuct for decimals.) For the same reason we may, 

for tesrgaUoiM, multiply by ( ^^^ = '0028, nearly,) *0Q28, he. 

Hence this concbe Ritlb, A)r gauging or meaauring eaaka,— Multiply the square 
t^the mean diameter by the lengfh ; multiply thia protluet by ^for wine, or by 
sis for beer, and, pointing off four decimala, the product will Ue the content in 
gauona and dednuda of a gallon. 

In the above example, the bung dbmeter, 31 in. — 25 In. the head diameter = 6 
la. difference, and I of 6 ^4 inches ; 25 in. -t- 4 in. = 29 in. mean diameter. 
Then, 29* == 841, and 841 X 36 in. as 30276. 

Th^n S 30276 X 24 5= U»29384. Ana. 102'9.334 wine galiona 

men, j ^^^JO X 28 = 84772S. Ana. 84'7723 l«er gallons. 

191. How many wine gallons in a cask whose bung diameter b 36 iiicheej, head 
diameter 27 inches, and length 45 inches I Atis. 166-617. 

192. Tliere b a lever 10 feet long, and the fulernm, or prop, on which it turns, b 
2 feet from one end ; how many pounds weight at the end 2 foet from the prop, will 
be balanced by a power of 42 poUnds at the other end, 8 feet from the pnip I 

Note. In turning around the prop, the end of the lever 8 feet from the prop wil 
evidently pass over a »pace of 8 inches, white tlie end 2 feet from the prop passes 
over a apace of 2';nches. Now, it is a fundamental prijiciple in mechanics., tliat ihs 
weight and potoer will exactly balance each other, when iliey are inver&iUy as tlie 
apacea they pa-^s over. Hence, in this example, 2 pounds, 8 feet from the prop, will 
talance 8 {wunds 2 feet from the prop ; therefore, if we divide the distance of the 
vowBB from the prop by the distance of the wsioht fram the prop, the qttotieid 
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tltUl nltifav9 erpnta the ratio of the wstoht to the powbb ; f- ^ 4, that b, tha 

weight mil be ^ times as much m the power. 42 x 4 = 168. Ano. 168 poundn. 

IU3. Supposing the lever a« aboye, what 'power Would it require to raise 1000 

pounds ? ^„. ^Q.a ss 250 pounds. 

194. If the weight to be raised be 8 timctas much as the power to be applied, and 
the distance of the weight Irom the prop be 4 feet,. how lar firom Uieprop most the 
power be applied ? An». 20 feet 

196. If tlie greater distance be 40 feet, and ttas leas i of a foot, and the power 176 
pounds^hat is the weight 7 Ana, 14000 pounds. 

196. Two men carry a kettle, weighing 90O pounds; the kettle is suspended on a 
pole, the bale being 2 feet 6 inches from the hands of one, and 3 feet 4 inches 
flrom Uie hands of the other ; how many pounds dose each bear ? a 

j«. $11*7 pounds. 
'*"*• } ssi pounds. 

197. There is a windlass, the wheel of which Is 60 Inches In diameter, and the axis, 
around which the rope coils, is 6 mchee in diameter ; how many pounds on tiie axle 
wOl be balanced by 240 pounds at the wheel % 

Note. The epacet passed over are evidently as the diatneten, or the eireUm\fer^ 
encea ; therefore, ^ as 10, ratio. - Ana. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what must be the diameter of the 
axle, that the ratto of the weight to the power may be 10 to 1 7 Ana. 6 inches. 

Note. This caicuiation is on tiie supposition, that there is noyWctton, for which it 
is usual to add i to tl\e power which is to work the machine. 

199. There is a screw, whose thjreads are 1 inch asunder, which is turned by a le- 
ver 5 feet, =s60 Inches, long ; what is the ratio of the weight to tlie power t 

Note. The power apirfied at the end of the lever will describe tlie circumference 
of a circle GO x 2 =s 12(f inches in diameter, while the weight is raised 1 incii ; tliere- 
fore, the ratio will be found by dividing the circumference of a circle, whose dia- 
meter it twice the length of the lever, by the distance between the threads of tha 
9crew. ^. 

120 X 3^ = 377^ circumference, and ^IL s 377^, ratio, iins. 

200. There is a screw, whose threads are i of an Inch asunder; if itlM turned by a 
iBver 10 feel long, wtuit weight will be bidanced by 120 pounds power f . 

Ana. 362057-f pounds. 

201. There Is a machine, In which the power moves ovei;g>10 febt, while the weight 
is raised 1 inch ; what is the power of that machine, that is', what is the ratio of ihe 
weight to the power 7 A vs. 1 *20. 

202. A man put 20 apples into a wine gallon measure, which was afterwards filled 
by pouring in 1 quart of water ; required the contenie of the apples in cubic inches. 

» iins. l?3i hiches. 

903. A rough stone was put into a vessel, whose capacity was 14 wine quarts, 

^rhich was afterwards filled with 24 quarts of water ; what was the cubic content oi 

the stone t Ana. 664i inches. 
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NOTES. 

No. I. 

Oreroean, Sept, 17, 1802. 
For value received, 1 promise to pay to Olivbr IRovfmvvu or order, sixty-three 
dollars fiftv-four cents, on demand, with interest after Uuee Axuns. 

Attatf TiKOTUY TeSTIMOMT. VlLLIAlfc TaCSTT. 

No. n. 

Bif »rt, Sept. 17, 1802. 

For value received, I promise to pay to O. B., or bearer •*— • doUam cenu 

UuM months after date. Pma Psxoik 

y* X.- 



^ FOftlCS (MP BONDS* 

No. in. 

Arian, Sua, 17, 180i 
For Ta^tte racefved, we, jointly and seyerally, promise to pay tx> C. D., orordo;' 
■ dolkuri ' cenitf, oa d«maaU, wiUi kiteroM.. Ax^dbn FAiTHiruk 

AUtUt OoMaTAMOB Adut. Jambs FAkapitt 

1. No nolo b negotlabU unlMi the words " or order,** otherwise " or bearer,*' In 
inserted in it 

2. If the note Tie wrtUen to nay him " or order,** (So. L) then Oliver BountHii 
may eudorae this note, that is, write his name on the backside, and sell it to A, 
B, C, or wiiom he pleases. Then A, wlw buys the note, calls on William Trusty fo 
payment, and if he neglects, or is unable to pay, A may recover it of the endorser. 

3. If a note be written to pay him **or be(irer," (No. II.> then any peieoa wto 
holds the note may sue and recover the same of Peter Pencil. 

4. Tl;d rate of interest, established by law, being six per cent, per annum, it be- 
comes unnecessary, in writing notes, to mention tbe rate of interaat ; it is sufficient tt 
write them for Uie payment of such a sum, with interest, for it will be understoodl^ii 
interest, which is six per cent. ' 

6. All notes are either payable on demand, or at the expiration of a certain term of 
time agreed upon by the parties,'and ment!on«l in the note, a8\hree montlis, a year, tn. 

6. If a bond or note mention no time of payment, it is always on demand, whetliei 
the words " on demand'* be expressed or not. 

7. All notes, payable at a certain time, are on interest m soon as thejr become doe, 
thongh in sucli notes there lie no mention made of Ihterest. 

This rale is fcumled on the principle, that every man ouferht to receive his money 
when due, and ihat the non-payment of it at tiiat time is an injury to him. The lav, 
therefore, to do him justice, allows him interest from tiie time the immej becotnei 
4iie, as a compensation for the injury. 

8. Upon the same principle, a note, payable on demand, without any mention-made 
of interest, is on interest after a demand of payment, for upon demand such notes 
bnmediaiely 1)ecome due. 

0. If a note be given for a specific article, as rye, payable In one, tw-o, or three 
mr>nths, or in any certain time, and the signer of such note suffers the time to elapse 
Without deliverirg such article, the holder of the note will not be obliged to taice the 
article afterwards, but m^ demand and recover tiie value of it in money. 



BONDS. 

A Bond, with a Condition, from one to another. 

Know all men by these presents, that I, C. D., of, &c., in the county of, /be., am held 
and firmly bound to E. F., nf, &c., in two hundred dollars, to be paid to the said £. F,f 
or to his certain attorney, liis executors, administrators, or assigns, to which payment, 
well and truly to be made, I bind myself, my heirs, executors and administrators, 

firmly by tliese presents. Sealed with my seal. Dated the eleventh day of ^ 

In the year of our Lord one thousand eight hundred and two. 

The Condition of this obli|ration is such, that, if the above-boufid C. D., hie heire^ 
executors, or administrators, do and shall well and truly pay, or cause to be paid, 
unto the above-named £. F., his executors, administrators, or assigns, the full sum 
of two hundred dollars, with legal interest for the same, on or before the eleventh day 
of next ensuing the date hereof, — then this obligation to be void, Or otherwise 

to remain in full force and virtue. 

Signed, &c. 

A Condition of a Counter Bond, or Bond of Indemnity, tohere one man beconue 

bound for another. 

Tbe condition of this obligation is such, that wherras the above-named A. R, at the 
■pecial instance and request, and for the only proper debt of the above-bound C. D., 
.together with the said Cf. D., Is, and bv tme bond or obligation bearing equal date with 
the obligation above-written, held and firmly tfound unto £. F., of, %c., in the penal 
eum of dollars, conditioned for the payment of the sum of, Ax., with legal Into- 
teit for tbe eame, on the day of ■ next ensuing the date of the sai^ h^imt 
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fecHed dbl^gallan, lu in sntl by the said in part recited bond, with the condition there- 
under written, may more foUy^ appear : — if, therefore, the said 0. B., his heir?, execu- 
lore, or adminietratcrs, do and shall weD and truly pav, or cause to he paid, \into the 
said £. F., his executors, administrators or assigns, ino said sum of, A:c., Willi 1e^ 

interest of the same, on the said day of, £c., next ensuing the date uf the said 

•in port recited obl}|[r:tieii, accordirtj^ to the true inunt and meaning, and ht- full diah 
ch&irge and satisfaction of the said in part recited obligation, — then, &c.— otherwise, &C. 

Note, The principal difTenBce between a note ami it bond is, that the latter is an 
Instrument of more solemnity, being given under seal. Also, a bote may be controlled 
bf a speeW agreement, dilferent from the note, whereas, ta case of a bond, no special 
agreement can in the least control what apfwaurs %o ha^ been the intenlioa of the 
yartiea, as expraasod by tiis words in the coaditiwi of tlie bond. 



RECEIPTS. 

Sitgrieves, SepL 19, 1603. 
Received Irom Mr. DtiiiANCB Adl^t ten dollars in foil of ^li accounts. 

ObvAND CON8TANCB. 



Sitgriev<efl, Sept. 19. 18Q2. 
SeceiFtd of Mr. OiurAJro CoKaTANCB five doUars in full of all accotmis. 

' DURAMCB ADLSr. 



' Receipt for Money rteeived on a Nott. 

Sitgrieves"", Sept. 19, 1802. 
Received of Mr. Simpson Eastlv (bv.the hand of rirrs TuufiTV) sixteen dollan 
tmoty-fire cents, which is endorsed on his note of June 3, 1802. 

Pbtbr Chbbrfitl. 



A Ree^pi for Motiey neeivtd en- Account. 

Sitgrieves, SepL 19, 1802. 
Received of Mr. Orand Lakdikb fifty dollars on account. 

Eldro Slaoklbt. 



Receipt for Money received for another Person. 

^lem, August 10, 1827. 
Received from P. C. one hundred dollars for account of J. B. 

EuTBUBfAN. 



Receipt for Interest due on A Note. 

Amhent, July 6, 1827. 
Received of I. S. thirty ilollars, in full of one year's interest of 6500, due to me on 
the — — - day' of last, on note from the said I. S. Solomon Gray. 



Receipt for Money paid b^ort H becomes due. 

Hillsborough, May 3, 1827. 
Received of T. Z. ninety dollars, advanced in full for one year's rent of my farm, 
leased to the add T. Z., ending the^ first day of April next, 1828. 

H0NB8TV8 Jambs. 



Note. There is a distinction between receipts given In full of all accounts, and 
others in full of all demands. The former cut off accounts only / the latter cut off 
not only accounts, but all obligations and right of action. 



ORDERS. • 

Arckdale, Sept. 9, 1802, 
Mr. Stbphbn BuROBaB. For ralue received, pay to A. B, or order, ten ilollars, 
■Dd place the lame lo my account. Samubi. Skinnbh. 
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BOOX-XEEPIlfO* 



JHtUhurgh^ Sept % 188. 
Mr. Jam 18 Rownroit. PImm to deliver to Mr. U D. euch goodi a* he rujoll 
Ibr, noi exceeding the nun of twentjr-five Uolliue, and place the eatne to the acctntj 
of >our humble aervAut, NicaoiiA* UxuBBn. 



BOOK-KSBPIXra. 

It Ifl neceisery that every man ahoold have some regular, uniform method of tof 
Ing hb accdunui. What tliia method shall be, the law doe* not pmcribe; bm,! 
caaea of dispute, It raquirea that the book, or that on which tho chargea were ti^ 
ntUly made, be pfiHluced in open court, when he will be required to answer to thi 
following ({ueatiuna : — 

J» lhi« your book^ and the method 4n which tfou keep your aeeonnta 9 

Did you nuike the char§ea, noto i^ dUptUei at the time te/ken they purport it 
hare heen made f 

Are they Just and true 9 

Have you received pay /or them, or any part 7 tfeo^ how much 9 

An answer in the amrinaiive, unaer oatn, to the above questioaaj (the last only 
excepted.) is alt that is rectuired to substantiate his claim. 

Fur farmers and mechanics, whose entries a;« few, and j^ehendly made at thecka 
of the day, the Ibilowing'meihod will be found both convenient and easy. It coflflaii 
in having one single book, entering the name of the person, witli whom an account 
ia to be opened, at the top of the l^ hand page, i>r., and at the top of the right haod 
page, Cr.f as follows :— 



Dr. James Macknight. 



Id2r. 
Jan. &• 

May 16. 

July 23. 



To 6 cords of Wood, at 

^«r75, 

To one Day's Work, aelf 
and oxen, ....... 

To 4 bushels of Rye, at 75 
cts. delivered by your or- 
der to C. D. . 



8 
1 

3 
13 



c. 
75 
50 

00 
25 



James Macknisht. Cr. 



1827. 
April 8. 
May 10 
Sept. 12 



By one Plough 

By repairing Cart Wheels, 
By Cash to Balance, . . 



50 



113 26 



But in a more extensive business, requirine charges to be made at the moment, and 
every hour of the day, a diffisrent method wifl be necessary, called 

, BOOK-XEEPING BY SINGLE ENTRY. 
Thla method will require two books ; first, 

THE DAY-BOOK. 

The fonn of this book is Qsoally long and narrow. It is ruled with two columns oa 
the right hand, for dollars and cents, and with a marginal line on the left. 

It is oden practised, and ever recommended, that the person, whose the book isi 
enter, in the lieginning of it, an Inveniory of all his property -<tnd debts. This wiU 
involve hia name and place of residence, which being once written in the beginning 
or the book, need not be repeated in any other part of it. The book is now reiu!y for 
receivirisr his accounts. 

The dale is entefe<t on the middle of the page, or in legible characters in the left 
margin, once only for each day, anduruler it all the iransactions by Wiiy of trade with 
dilTorent individuals, on that day, embracing any special agreements ur coti<!iiions 
made at ttie time. The person who receives any thiuii fron) me im'Dehtor, or Dr., 
and the p«»r8on torn whom / receive any thing is Creditor, or Cr., and ids name is 
written and so styled, in one line across' the page. In a second line, beneatli the 
name, if Dr. I write To, and name the article, quantity and price ; if Cr. 1 writt 
Byt naming the article, ^. as before. 



■> 



BOOK^'KSXHim. 



aei 



EXAMPLE OF A DAY-BOOK. 



I OWB Charles DuflT by note, 3&>)'>* 

" Uehry Price on account, ..••..«. Bij <iu 



Mj net iiropeity, 2S63 50 



Page 



3263 

4nri 



1. 

€t9. 



SpRlNoviuLB, July 8, 1835. 
An Inventory of my Property and Debts, taken thia day by me, 
Peter Cartfuk, o/ SpringvUle, viz. 

Real Estate estimated at , . . •I300'fl0 

Furniture. ...., .................... . 450'00 

Merchandiae, I€00'00 

Simeon Traak owee me, U> balanc« his acconati 13'50 



50 

00 



Weinrlll lunpoee that Simeon Traak, whose name appears in the Invoice, now 
calls; he wishes to settle his account and open anew on«; but he cannot pay ih'i 
balance now, and he wants more ^oods. Let the debt hi the old account be $31 -50; 
ttie credit, tlS'OO; balance of debt, tl3'60; the thing b^ proposes is done aa iol- 
lows: — I enter this balance oil the ^credit side, and say. By balance transfsrreii lo 
Bew account, $13*60. The Dr. and Cr. sides now exactly balance, and the nld ac 
count is settleil. I now open a new account with him hi my new book, page ini, anU 
there charge him with this balance. 



Page 



X 

X 
X 

X 



My 9, 1835. 

Simeon Trask, Dr. 

To balance of foruier account, . . , il3'50 

" 14 yds. Sheeting, at 14 cto 2'52 

" 1 bushel Salt, 86 



TTw. ITed*, /f. of Peckec-fi-ld,* .... IV. 
To 16 lbs. Coffee, at 15 cts. to b^ paid in |X)od butter, to be 
delivered to-morrow, at 16 eta .... 



Moses Thrifty Cr, 

By 3156 lbs. of Hay, at $13 per ton, .... 



Henry Price^f . . . 

By balance of former account. 



$ UU 



id y 



^i ,u 



'20 



nriHt wireoOf • • • 
By 15 lbs. Butter, at 16 cts. 



w. 



Moset Thrifty^ . . Dr. 

To 1 barrel Flour, . . . . / e7'50 

*' 2 yds. Broadcloth, * 9'(«0 

" Gash for balance of his account, 4*01 



Simeon Trash, . , . , Cr. 

Bt Order on Rufus Tubb . . . . . .tiO'OO 

" his Note for balance of his account, 6'87 



2 



61 



Mf < 



T- 



Henry Pricey • . . , 

To Cash in full for balance of former account, 



Dr. 



20 

13 

GO 



51 

87 
91 



* Pises of r«aidenee •hotild be namad when nol that where the book U kept. 
f Sm Involes; ths old BGOoaat nUl^* hjr opeuinc a usv ons. 




BOOK-XXePlMO* 



The Ibregdng hi m raactnMn of iha I]|piy*Book, nmnlnf on for two daji, ud of Ai 
■MDiMr of ckMUf and opening a6counu. The second book ie called 

THE L£G£IU 

In the Leger the dispemd aoeounta of each person In the Dajr-Book nre eoBectel 
together; the Dn. and Crw. are eeparatetl and placed on opposite pagee^ or cnepi* 
•M aide* of the eanie page, the name of ihe person being written in large charaoen, 
top of the imge, Cr. on the right hand and Vr. on the left. The diffierence bttwen 
the JJr, and Cr. aidee ie called the /Mxlance. 

The Leger ia ruled with two columna on the right hand aide, for ddlara and centi; 
also whh two ctdunina on the left, one for the date of the account, and the other to 
Inserting the page of the Day -Book on which the account was first entered. 

The transferring of an account from the Day- Book to the Loger, as now deseribeA 
ia called petting, and a mark In the marsin of the Day -Book (X or ]|> against ±. 
account so transferred. Is called the Post Mark. 

Where a person's business is so extencrive as to renaire a succession of these booki^ 
It is ^sual to mark the first Oay-fiook and the first Leger with the Utter A, and tst 
ceediiig books with B, C, &c. 

Nota. The Leger should have an Index, in which the names of persoris In aecaint 
should be arranged under their Initials, with the number of the page of Uie Leger « 
Which the account is posted. 

EXAMPLE OF A LEOKR, 

UC WBIOB TBB FORBOOINO ACCOUNTS ABB POSTBD. 



Pa^e 1. Dt. 


Simeon Trnsk. Cr. 


-■ 


Jnly 9. 2 To Sundries.* . . . 


. • 16 87 July 10. 2 By Order, *c. . . . 


. |^{l6 87 


Pag:e 2. Dr. Wm. 


Wtbh, Jr., Peckersfield. Cr. 




isas. 

July 0. 2 To Coffee, .... 


. $ 2 40 July 10. 2 By Butter, 

• 


» 2 40 


Pa^e 3. Dr. 


Moses Thrifty. Cr. 




1835. 
July 10. 2 To Sundries, . . . 


1835. 
. • 20 51 July 9- 2 By Hay, 


$»|20^] 


Page 4. Dr. 


Henry Price. Cr. 




1835. i 
July 10. 2lTo Cash. 


1835. 
. • 50 00 July 9. 2 By Balance of Account. 


• •jsooo 





QQESnONS. 

1. What are these marks, X, ||,&;c.- in the margin of the Day-Book, and what is 
their use 7 2. To what do the figures 2, 2, k,c. in those narrow columns in the Lej»r, 
refer % .3. Is it intended that names in the Leger should be crowded together into one 
page as is here presented, or la one page in the Leger to be assigned lo each nauie % 

* Where there are aevernl articlee In Qn» charge, ineieed of epeeiMng vnrv article, ■« fn Uw Oar- 
Book, it ie aeual to say. To Sundriu. This i* to save epace lu iJie Leger, and Uiue in postinj;, as by 
Nferrtng to ttie Dey-Donir every item can be there ehowu. Some majr cltooae to poet every article, ee 
te etow every item on tiie I.«(or. • 



SCHOOL BOOKS 

IN HIGH R£PUT£, 

FuhlUhed by JOHN PRENTISS, Kbbnb, N. H., and may ht had at moat o/tkt 
Bookstorea in New England.— hi ao, teholeaaU etnd retail^ o/ N. ft J. Wiiitb, 
B. & L. Collins, Robinson, Pratt & Co., and David rsLT, New Yorks 
DasiLVBR, Thomas ft Co., and Grioo ft Eliott, Philadelphia; Cubhino as 
Sofi6fJBaltimorS*j OtrvsR StSBLB, Albany; Wis. S. Pabkbb, Troy; Gabdms* 
Tbjmst, UUca; and Gqbbt ft WsBsm, Cineinmati, 



Adams' New Arithmetic, 

tn which the principle of operating by ntinibera are analytically explained and syu- 
thetically applied ; thus combining the advantages to be derived both from the indue* 
live and synthetic mode of instructing. 

tl^rPerhajM no work of the Mnd ever met so kind a reeeptionf and 90 rapid 
a- oale^ at tkta Arithmetie. Of the many high recommendationSf only a fern 
eafi 6e inmfied here. 

We luive introduced " Adams' New Arithmetic" into our Gymnasium, as wb b» 
UBVB IT sunuuoa to ant othbb with which wb arb acquainted. 

& E. ft H. E. DWI6HT. 
New Haven Gymnasium, Jan. 16, 1829. 

The following notice has been p<.Iitely furnished by Professor Olmsted, of Yale Col- 
lege, New Haven. 
Mr. A. H. Maltbt ; Itear ^ri — Being requested to express my opinion of " Adams' 
New Arithmetic," I have the pleasure to say ^mi I consider it among the best of our 
elementarv treaiisss ; and can cheerfully recommend it to the teachers of our prepai- 
r&tory and village schools. 

Respectfully, yours, DENISON OLMSTED. 

Mr. Stowell, of the New Haven Lancastrian School, says;— "The explanations ara 
very clear aiid full, and the ' supplement' annexed to each rule will answer the pur> 
poaes of a review, and serve to fix in the memory the principles." 

A writer ir. the Farmer's Museum says : " We hail the appearance of this work 
with unmingled satisfaction." — " Thb work is reallt an Arithmbtic, analytical- 
ly explained iuid syntheticallv applied." — "We hope the attention uf all will bo 
turned to a book so much needed, and one promising so much advantage to the rising 
generation." 

From the Author qf the Literary and Setentifie CUua Book. 

" Dublin, N. H., Dec. 6, 1827. 
" Dear Sir,— I have examined, with great eatisikctlon. Dr. Adams' New Arithmetic. 
His analytical explanations are brief and clear. His arrangement of the subjects is 
well suited to the purposes of instruction, and the useful practical examples with 
which the work abounds must confer upon it a high value.'' 

Adtimo* Ntw Arithmetie. — Of thb high value of this elementary treatise, we have^ 
every year, additional evidence, which goes to confirm the testimony of tlie Messrs. 
JOwight, of New Haven, who, in 1829, soon after it was published, introduced it into 
thetr Gymnasium^ believing it " superior to any other with which they were ac- 

riinted." Candidates for admisslun at Dartmouth College are required to have a 
rough kaowled|e of (his work. It has been published in the Canadas, after being 
adapted to the Halifax currency ^ and we have now befcve us an account uf the new 
Institutions founded in Oreece^ by the-Rev. Jonas King, the "Gymnasium," and the 
" Elementary School," with a list of the boolcs used. In the " Second Session" of 
die Freshmen Class, "Adams' [New] Aritlimeiic" is studied, and in the " First Ses- 
sion" of the Sophomore Class, we find, "Adams' (Now] Arithmetic finished."^ 
N. H. Sentinel. 

" Tliat excellent work, Adams' Nbw Arithmbtic, has been published in the Ca- 
nadas, and lately introduced into the Missionary Schools in Greece. The work de- 
serves \L It is a standard one of iu class, and in our opinion is preferable tu Col* 
bum's or Smith's ; the be«i portion of the latter, indeed, appears to be borrowed firoqi 
Adams."— C/are»non/ Eagles 8ept> U, 1835. 




2 

** Adanvt' New AiKhmetle Im wa telleTa, more gatenUy need In fbe Untted Statp 
than -anr oUiKr, and the teachera tai ttala ricinit/ gire it a decided prelereace.'^— 
Bciiotet^ Falls Journal, lci35. 

{jCSr-The author hfu exposed in a pamphlet the plagtertena of Roawril GL Smitl^ 
who has obtaiiteil recoriimendatione in favor of " Smnh'a Arithmetic" from gentlcToea 
who II nut hare been wboUy ignocaM of the charges which have aiaca bam m^ 
etariiiau»d. 

EO^The School Gommlsstonen of Vermont, appointed by the Le^ielature, at obm 
fecominended Adams' Nevr Artlhmetie to be used in all ihe acliools m that, Starta. 



Hale's (Premium) History of C States* 

Tu this History was awarded, by the American Academy of Languages and Belies 
lettres, a premium of 9400 and •. gold medal. It has been itvorahfy noticed in sers* 
nl literary publicaiioos in the United Statss^-r-been republiabed in England, in aa 
elec.'ant octa?u, and Eiiglish Reviewers have spoken warmly in its praise. It is now 
iiiirbduced Very extensively in oar common achoola. In 1833, the sales amounted ts 
alx>ut 20,000 copies, and the sala since iias been ^onataiRiy increasing. The liondoB 
Monilily Repository says of it: 

" The Mory la neatly told ; the style Is simple and penpicnons ; there If no rmf 
predominant prejudice; namea are not set above thjunips ; the love of liberty istempe^ 
ed by a n^gara to law and social order ; patriotism is a filial sentiment tow^Kds dM 
writer's own coimtry ; and his reverence tor virtue is seen in every page.'' 

,♦- Published also by N. & J. White, New- York ; H. It £. Phinney, Goepentolnii 
K. Y. ; Uriah Hunt, Philadelphia, and Morgan & Sanxay, Cincinnati. 

JUTENIIiE LESSONSy or the Chiij>^»- Fikst £EAi>i]r& Book, 
oy J. K. Smith. — Thia little wadCr-w*>«e h « o «tyUut 9d. at retail, is ]Mcu}ianr}7 calctt- 
laied to iiiiereai and instruct very small children, beginning to read without spetiing; 
Trie lessons consist mostly of short and easy words and sentences. Many of tJie 
lessons are from the pen of the gifted Mrs. Child, and taken from that popular work 
the Juvenile Miscellany. 

EASY liESSOXS, in Reading, (2d Book,), for tlic use of Young 

Classes in Common Schools, by Rev. Joshua Lxavitt, Editor of the New York £raQ» 
eliat. This popular work ia now very extensively tised in New England and New 
Tork. In is un "intermediate bo<»k" which was much needed. It is highly reeom* 

mended by Rev. Dr. Willard, author of a series of popular school boo^, by Pref. 

Goodrich of New Haven, Prof. Estabrook of Amherst College, Ra^f. John'Woedi 

of Newport, Kev. E. D. Andrews and Asa Keyes, Esq. of Putney, Yl — Retail prise 

17 cts. 4 

SEQUEL TO EASY AKD POPULAR LESSONS ; (3d 

Book ;) a Selection of Reading Lessons for Common Schools, designed to be used after 
Easy Lessons in Reading, American Popular Lessons, Boston Reading Lessons, and 
other works of a similar rank. *' The first books we tead can never be for^tten, nor 
the morals they Inculcate be eradicated." — Mavor. By Rev. L. W. LJbomard aii> 
thor of the Literary and Scientific Class Book, and North American Spelling Book. 
The selections are pure, highly interesting, and euch generally as are not to be found 
in other reading hooka. The work is just tlie thing for advanced classes In com- 
mon schools, and as such is approved by several eminent Ministers of the Go«>el aad 
Instiucters.— Price only 25 cts. retail, 216 pages. 

The LITEHARY anil SCIENTIFIC CLASS BOOK^by 

Bev. Levi W. LaoNiino— embracing the leading facts and principles of Science, k- 
lustrated by handsome engravings, with words explained at the heads of tlte chaptenL 
and questions annexed for examination ; designed as exercises for tiie reading aiM 
study of the hiohbr ctASSBs in common schools — In fact, to raise the standard of 
common school education. Few books from the American press have received 
higher or more -deserved recommendations, from the first literary characters. We 
need only mention the following— The United States Literary Gazette, the American 
Journal of Education, Prof. Hale, now of Dartmouth -College, Br. Adams, author of 
the New Arithmetic, &c., the late Prof. Carter, author of Letters from £uroBe,'fte. 
H. G. Spaiford. author of the New York Gazetteer, and several eminent MiiiMters - 
the GospaL— Full bounds 324 pagefr— retail price 62^ eta. 



? 



